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Balance  of  Machinery  Apparatus. 

Model  for  demonstrating  the  importance 
of  Balancing  Machinery. 

One  or  both  of  the  connecting  rods  and 
plungers  can  be  disconnected  from  the  disc- 
cranlis,  and,  if  desired,  loads  directly  attached 
to  the  discs  maybe  substituted.  The  three 
intermediate  discs  may  be  loaded  at  pleasure, 
and  are  adjustable  lengthwise  of  the  shaft, 
while  all  the  discs,  including  the  disc  cranks, 
can  have  their  lead  altered  independently  of 
one  another.  The  shaft  is  driven  by  a  motor, 
tixed  on  the  frame,  and  the  whole  apparatus 
can  be  suspended  either  horizontally  or 
vertically  to  investigate  the  balancing  of  the 
moving  parts. 

Motor  (or  a  voltage  of  120  or  240  as 

ordered.. 

Price,  complete  with  motor  ...     £25 

THE    CAMBRIDGE    SCIENTIFIC    INSTRUMENT    COMPANY,    LTD., 

CAMBRIDGE,    ENGLAND. 


PERFORATED  METALS ."'  KINDS 


\ 


MAKERS    OF    .    . 
Filter  Press  Plates 
Rotary  5ifting  Plates,  etc,  etc. 
Revolving  Screens  and  Trommels, 

Black  and  Galvanized. 
Embossed    Plates    for    Stair    Treads    and 

Locomotive   Steps. 
Special  Designs  of  Perforated  Plates  made 

exactly  to  drawings  and  up  to  one  inch 

thick.      

Andrew  Brown  ^Co., 

110,    CANNON     STREET.    E.C. 

Sole  Agents  for  FR.  MEGUIN    &   CO.,  Ltd. 

llluiitrated   Catalogue   Free. 
TcUcrat'hic  Address  :   "  Browpost.    London.** 


Telephone:  8168  BANK. 


September  22,  1Q05. 
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Mr.  G.  H.  HUGHES,  M.I.Mech.E., 

Consulting  and  Orgaaising   Engineer  for  Water 
Works  and  Industrial    Undertakings, 

97,    QUEEN    VICTORIA    ST.,    LONDON,    E.C. 

TeUphonc  No,:  5754  Bank.  Write  lor  particulars. 


.HIGH   SPEED 

INDICATORS. 

Hannan&  Buchanan, 

75.  Robertson  Street.  Glasgow. 
ENGINE  COUNTERS. 
BOURDON    GAUGES. 

0[l  Adinir.llry  List. 
Hncineerlnj;  Instrumen    Makers 


CAST=IRON 

COLUMNS. 

STANCHIONS   AND   GIRDERS. 

Head,  Wrightson  &  Co..  Thomaby,  Stookton-on-Tees. 


The  Crypto  Electrical  Co., 


3,  TVERS  G.ATEWAY.  BER.MONUSEY  STREET, 
LONDON.  S.E. 


BRETT'S   PATENT  LIFTER   CO.,  Ltd. 

COVENTRY,    ENG. 

Speciallly— 

FORGING     PLANT. 

Sec   our  Advertisement  appeariog   Sept.  29th. 
SEND  FOR   LATEST   CATALOGUE. 

Melville  and  Macalpine,  Consulting  Engineers 
and  NAVAL  ARCHITECTS, 
615,  Walnut  Street,  Philaijklphia,  Pa..  U.S.A. 
Rear-A'^lmiral    Geqkge    W.    Melville,    Ex-Kngineer-in-Chief    of   the 
United  Si.ites  Navy,  and  John   H.  Macalpine.  having  a  very  txten-sive 
acquaintance  in  the  best  engineering  circles  in  the  United  States,  Brit;iin, 
and  theC.r^tinent  "t  Europe,  especially  Solicit  In'TERXational  Bt'^iM'-^- 


Miscellaneous 


PAGE    6    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  Page,  who  is  a  Whitworth  Exliibitioncr  and  an  Associate  Member 
of  the  Institute  of  Civil  Engineers,  h:is  had  a  large  experience  as  a  Practical 
Mechanical  Engineer,  and  is  specially  qualified  to  deal  with  the  most 
intricate  mechanical  problems  successfully.  Write  for  Hsodbook  ol 
Information   Free. 

28.    NEW    BRIDGE    STREET.    LONDON.    E.G.. 

And   14,  St.  -Ann's  Squaie,  Nl-inchc^ter. 


M'^INNES-DGBBIE' 
^ /]      INDICATORS. 

In  Two  tYPes  ;  External  and 

Enclosed  Pressure  Springs. 

Each  made  in  several  forms  and  sizes 

to    suit    all     speeds     and     pressures. 

Special  Indicators  for  Gas,  Winding, 

and  Ammonia  Engines,  and  for 

Motor-Cars. 


.^nii  I.ii..inese  Admir.iltif 


DOBBIE,  MclNNES,  LIMITED, 

;.      45.  BOTHWELL  ST..  GLASGOW. 


BABCOCK    &    WILCOX,   Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Boilers  .ire  m  use  tl.r'Highout  the  world  t<j  the  exleiU  ot  4.700.000  h. p. 
generating  steam  for  all  purposes,  and  tired  with  all  kinds  of  fuel. 
^ff  nw  Advertisement  appearittg  .St-/>'.  2'i^^;.  feline  17- 

HEAD    OFFICES-Oriel    House,    Farrlngdon    Street,    LONDON,    E.C. 

WORKS-Rei>fr£w.  SCOTLAND. 


PUNCHING  & 
SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS 

DAVIS  &  PRIMROSE, 

Leith  Ironworks,  EDINBURGH 


WAYGOOD  LIFTS 

Al'l'LY  FOR  CATALOGUE. 
FALMOUTH    ROAD,    LONDON,   S.E. 


DESTRUCTORS  and 

CLINKER    MACHINERY. 

Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Teligramsi  "DESTRUCTOR."  Telephone!  2006. 


.AliC.  (;;lh  Kriition)anri  Lcihtr  s. 


The  only  firm  in  the   L  nited  Kingdom   who 

SPECIALISE  in  the  PHOTOGRAPHING  of  MACHINERY. 

BOOKER  &  SULLIVAN,   67  6c  69,   Chancery  Lane,  LONDON,   W. 

lERMS    ON    API'I.lCATloN  Telephone:  9252  CKXTKAl. 
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THE    CASE    IN    A    NUTSHELL 


Vou  undersUnd  the  Manufacture  of  the  xoods. 

"~~  We  understand  the  Effectual  Adverlisins  of  tltem. 

The  eomWnalion    of  the  two  forces  produces  the  desired    result— 
increased  sates. 

We  reiterate— our  aim  i'  not  to  increase  your  advertising  expenditure. 
but  to  m.ike  that  expendituit  ni..r,.  pr,.:luclive.    May  we  show  )ou  how'- 
THE    BRITISH    ADVERTISER    SERVICE    BUREAU, 
Queen  Anne's  Chambers,  Westminster,  S.W. 

HIGH-CLASS 

MACHINE    TOOLS 

In  stock  for  immediate  delivery. 

THOS.  W^WARD,  L" 

Albion   WorRs, 
SMERF-IELD. 


LEEDS  STEEL 
WORKS  LEEDS, 
ENGLAND. 


WALTER  SCOTT,  Ltd 

MaVI'K\i  TURERS  OF     .      . 

Rolled    Steel   Joists,    Channels,    etc. 

Mild  Steel    Blooms,    Billets.   Slobs.    Tinb»rs,    Rounds   and    Flats. 

Sp«c!ali(v:  TRAMRAILS. 


E^^^MMrtWN^^'a'WN^^MMW^^MlMMt^^^ll 


LORTUNES 

llRE  S§S?ER*~°  MACHINERY 

IVl.     GLOVER    &    CO.,     Patentees,     LEEDS. 


IN 
WASTE 


■#«*■« 


TRA NSPOR TERS. 


See  our  Advertisement  appearing  Sept.  29th. 


TEMPERLEY    TRANSPORTER    CO., 

72.    BishopBgratc    Street    Within,    LONDON,    E.G. 

Telephone:   365  London  Wall  TelcKr.ims  ;    '  Tr.uisunio.' 
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J  TOMEY  &  SONS 

'  ^.Eureka  Gauge  Glass 

tSlABllSHECr  <^   •) 

1853      -^  A 

JSiR'M  I  nc;ham. 


A  NEW  GAUGE  CLASS, 


Samples.  Lists,  and 

Tesiimoiii  .is  ""  application. 

S.H.P. 


Tested  to         For  High  Pressure 

350  lb.  Steam 
Pressure. 


Boilers. 


STONE     BREAKERS, 

GRAVEL  WASHERS,    etc. 
SAMUEL  PEGG   &  SONS,  Engineers, 

LEIGESTER,  England. 

SEND   FOR   ILLUSTRATED   CATALOGUF 


PLAN-COPYING  PAPER  &  LINEN. 

MARION  S  world-renowned 
PLAN  COPYING  PAPERS 
and  LINENS  and  LINEN- 
BACKED  PAPERS,  givinc 
Blue,  Black,  and  Brown  Lines 
on  White  Ground,  er  vice- versa. 

THE    FINEST   ON 

THE    MARKET. 

FOR  ENGINEERS  &  ARCHITECTS. 

Descriptive    Booklet.    Specimen    Prints,    and    I'rite    Li^t    i.>st   free   on 
applicati'n. 

MARION    &    CO.,   LTD., 

22     and     23.     Soho     Square.    LONDON.    W. 

SHONE    PNEUMATIC   EJECTORS 

FOR    RAISING  SEWAGE     SLUDGE,  WATER,   &c. 

Air     CompressinK     Machinery 

FOR  ALL   SERVICES. 


HUGHE5  h  LANC35TER 

47,    VICTORIA    STREET,    LONDON.    S.W. 


WELDED    AND    RIVETED     STEEL      PIPES. 


THOMAS    PIGGOTT    &    CO..    LTD..    SPRING     HILL,     BIRMINGHAM. 


Send  for  Cataloizue. 


WEST  PASCAGOULA  CREOSOTING  WORKS, 

WEST  PASCAGOULA.  MISS.,   U.S.A. 

Situated  on  Pasca>;()ula  Bay  and  on  the  line  of  the  Louisville  and  N'ash- 
villt  Railroad.  These  works  have  been  in  operation  for  more  than  twentv- 
six  years.  ORDKKS  for  Creosoted  Piles.  'I'elegraph  Poles,  Cross  Arms. 
Kltctric  Conduits,  Paving  Bloclcs,  Sawed  Tiles,  and  Timber  PROMPTLY 
p;XHCUTED.  New  cylinders,  115  ft.  long.  Capacity,  one  million  feet 
ncr  month.  A.B.C  Code  used  Cable  address  :  Pierre.  West  I'ascajjoula, 
M,ss  -AdtlresH.  .INO-  C    MNnSI-:Y,  Sun«.^rintcndent 


RIVETS,  BOLTS,  &  SCREWS 

Of    all    Description.s   and    for    all    Purposes. 
SEND     FOR     CATALOGUE. 


T.  D.  ROBINSON  &  CO.,  Ltd., 


pOWER,     LIGHTING,     AND     HEATING.-A  London  firm,   spending 
more  than    Xl.SOO    v'carly  on    these    items,  is    considering    proposals    for    reducing    cost 
and  adding  to  efficiency.       Further  suggestions  are  invited.       Space  is  of  importance. 


Address,    X   342,    c/o 
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Surrey   Stki;i:t,   \V,C. 


September  22,  1905. 


PAGE'S    WEEKLY. 


— ' — " — sjs 

llEILTlf 


"ZECO" 
Brand. 


Blue  Planished  and  Giazed 
Steel  Sheets  for  Lagging 

and  Covering  generally. 


ZEITZ  &  Co..  21,  Lime  St 

London,  B.C. 

^jw^        TUBES 

jHP^^IHl^^            II   SUPERHEATERS 

/^y                    ^^|^h|^                             Our  Speciality. 

^^K-                                      ^  ^^^^Si^^                   Send  for  particulars 

Weldless                          ^^   ^ 

Steel  and  Iron                           ^. 

Tubes,  Steam  Pipea, 

Hydrflulic  lubee.  &c.                                 "^'^"V^ 

^V, 

TUBES    Ltd., 

Birmingham. 

^"-^^^^ 

HIGH. CLASS    NON-CORROSIVE 

LUBRICATING    OILS     AND 

SOLIDIFIED    LUBRICANTS. 

(C-lstor,  Lard.  Olive.   Xe.itsfoot.  :ind  I,mseta  Oils.  Tallow,   \-c  I 

RELIANCE    LUBRICATING    OIL    CO., 

19    6    20.    Water    Lane.    Great    Tower    Street. 

LONDON.    E.G. 

Also  at  Glasgow,  Hull.  Bristol,  and  Nkwcasti  k-o\-T^  \k 


n 
^ 

RELIABLE  ' 

FIRE  APPLIANCES 

: 

CHARLES  *INN  i.  '. 

"""-.'3 

5'    THOMAS  W.'J'- 

fl 

3iRM  'r.-  ■■  ■■ 

M 

^^^^ 

mA 
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Refuse  Destructors. 


Write    for    particulars    to :— 


HEENAN  &  FROUDE.  Limited, 

4,  Chapel  Walks,  MANCHESTER. 


Works:     MANCHESTER  and  WORCESTER. 


Rawhide  Gears 

A    SPECIALITY. 

Also  all  kindjs  of  Metal  Oearing. 

AD.  AHLERS, 

Whitley  Bay,  Newcastle  ori-Tyr|e. 


DO    YOU     WANT    ANY 

Press   Tools,  Jigs, 

Gutters,  Rimers, 

Gauges ? 

Il  so,  send  vour  reqiiiruiiiciUs,  and 

A.  FENGL  &  CO., 

ALTRINCHAM, 

will    ■>nbnn;    ii!..-.:^ii    ..:.  :    [  rlLC 


laventors'   Models  Worked    Oul 
and  Manufactured. 


STAMPIX(ii>   TO    THE   TH.-IDE. 
Teleiir.'ims  :  '*  Fengl.  A'trincham." 


BERTRAMS,  Ltd.,     see 

Scienncs,  EDINBURGH.        Next 
MACHINE    TOOLS.         ^^^^' 


EDGAR  ALLEN  &  CO., 

Sheffield. 


Limited, 


LATEST   TYPES 

OF 

POINTS   AND    CROSSINGS 

FOR     TRAMWAY    WORK 
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Contracts 


-a. 


CONTRACTS. 

-yHE    MADRAS     RAILWAY     COMPANY 

A  art  prepared  to  lecc-ive  by  Twelve  o'clo  k  noon  on  Monday. 
October  2nd,  TENDERS  for  the  supply  and  deliverv,  free  on  beard. 
o(  ZINC  SHEETS,  TOOL  STEEL.  BOLTS  and  NUT'S,  MOULDERS' 
TOOLS  TUBE  EXPANDERS,  SCREW  TAPS,  AUGERS,  TWIST 
DRILLS  SPLITCOTTbRS.  nAWS.  CARRIAGE  LOCKS,  WINDOW 
CATCHES  .ind  HINGES.  GAUtJE  GLAS-,  PROTECTORS.  HEAD 
LAMPS  ENAMELLED  IRON  COMMODES,  FIREBRICKS, 
CARBORUNDUM  WHEELS,  PI..ATE  GLASS.  STEAM  PACKING. 
CURLED  HORSEHAIR.  I'AINT  BRUSHES.  MACHINE  BELTING, 
RUBBER  PADS,  TRANjIERS  ana  NON  CONDUCTING  COM- 
POSITION, as  per  Specifications  to  be  seen  at  the  Company's  Offices, 

Tenders  to  be  delivered  in  Sf-alcd  envelopes,  addressed  to  tbc  under- 
signed endorsed  "  Tender  for  Loco.  Stores,'  Part  I.  (or  Part  11.  as  the 
case  ma\  be). 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

A  charge  (which  cannot  be  refund  d)  will  be  made  for  each  copy  ot 
tt»e  Specification. 

I.  Br  ad  Street  Place,  W.H.COLE. 

Finshury  Circus,  London,  E.l,^  Secretary. 

September  14th,  1905. 

BOROUGH    OF    TUNBRIDGE    WELLS. 
-UPPLY  or  CAST  IRON  PIPES.  CORPORATION 
WATERWORKS. 

The  Corporation  are  prep.ired  to  receive  TENDERS  for  the  supply 
and  delivery  into  their  Siding  adioining  the  S.E,  and  C.R.  Goods 
Station.  Tunbridee  Wells,  of  various  CAST-IRON  PIPES  and 
SPECl.AL  CASTINGS,  of  diameters  ranging  from  4 in.  to  15  in.,  and 
amounting  in  all  ta  3bout  420  tons,  in  accordance  with  S  ecification 
and  Schedule  of  <;>uantities,  copies  of  which  may  be  obtained  by  persons 
desirous  01  submitting  a  bona  fide  Tender,  from  Mr.  W.  H,  Maxwell. 
A.M. ICE,  Borough  and  Waterworks  Engineer,  and  from  whom  any 
further  particulars  may  be  obtained. 

The  person  or  firm  whose  Tender  is  accepted  will  be  required  to 
enter  into  a  formal  contract  and  band,  with  two  sureties,  for  the  due 
performance  of  Ihecontiact. 

Sealed  Tenders,  endorsed  "  Cast-iron  Pipes,  must  be  delivered  to  the 
Town  Clerk's  Office.  Tunbridge  Wells,  not  later  than  Tuesday. 
September  26th,  at  y  a.m. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender.  B7  Ord.  r, 

Town  Hall.  Tunljridge  Wells,      .  W.  C  C  RIPPS. 

September  uth.  1905.  Town  Clerk. 

ttxbrTdge   urban  district 

I     '  COUNCIL,     UXBRIDGE,     MIDDLESEX. 

WATER   TOWER.— CON  IR.^CI    No.  2. 
TO   BUILDERS. 
The  above  Council  invite  TENDERS  for  the  erection  of  a  SQUARE 
BRICK  WATER  TOWER,  43  fl.  high  to  link  level,  upon  a  site  situate 
at  U-\bridgc  Common,  in  the  County  of  Middlesex,  to  carrj'  a  tank  of 
locot-o  gallons  capacity. 

SpeLiiicttioo  and  Forms  of  Tender  may  be  obtained  on  and  after 
Tuesdav  the  12th  in=t.,  at  the  office  of  the  Consulting  Engineer. 
Mr.  F  S.  CofRTNEV.  M.Inst.C.E.,  25,  Victoria  Street,  S.W.,  on  payment 
of  Tw.i  Guineas,  which  will  be  returned  on  receipt  of  a  (j,  im  ,/u(c 
Tender, 

Seated  Tenders,  endorsed  "  Water  Tower,"  to  be  dehvered  before 
Twelve  o'clock  on  "Tuesday,  26th  inst,,  addressed  to 

W.  T.  HARVEY,  Esq., 
Clerk  to  the  Council, 

120,  Hieh  Street,  Uxbridge. 
Tke  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

METROPOLITAN      WATER       BOARD. 
TENDERS    FOR   STEAM    ENGINE   AND    PUMPS. 

Tht  Metropolitan  Water  Board  invite  TENDERS  for  PROVIDING 
and  IIXING  a  STEAM  ENGINE,  with  LIFT  and  FORCE  PUMPS 
(capable  of  relivenng  .<;ooooo  gallons  of  water  in  24  hours),  on  the 
Board  -  land  at  the  Hill  Park  Estate,  Wi6terh.am,  Kent, 

F'.rm!.  of  Tender  and  Contract,  with  Specilication  and  Drawings, 
may  be  obtained  on  application  to  the  District  Engineer, at  the  Board  s 
Oifici,,  Brookmill  Road,  Dcptford,  S.E..  on  production  of  an  official 
reccipt'for  the  sum  of  Five  Guineas,  which  sum  must  first  be  deposited 
with  the  Comptroller  at  tlie  Boards  Central  Offices,  Savoy  Court, 
S!ran'i,W,C  ,  and  wnic'i  will  be  returned  on  receiptof  a  60110/irff  Tender. 

Su.:'  application  must  be  made  between  the  hours  of  10  and  4 
(except  on  Saturdays!  on  and  after  Friday,  the  1st  September  next._ 

Tei.ders,  endorsed  "Tender  for  Pumpii'ig  Engine.  Westcrham,  Kent," 
must  he  sent  in  sealed  envelopes  to  the  undersigned  not  later  than  10 
*a  m   '>ii  Mondav,  October  jiid.  KjC.s. 

The  Board  do  not  bind  themselves  to.  accept  the  lowest  or  an*' 
Tcniicr.  (Signed)  A.  B.  PILLING, 

o.ficc  of  the  Board.  Clerk  of  the  Coard. 

Savoy  Court,  Slra.nd  W.C.,  August  iglit,  1905. 


THE      C  O  U  N  T  Y  ^  C  O  U  N  C  I  L     O  F 
MIDDLESEX. 
TO  CONTRACTORS 

The  Light  RailwaysandTraniwavs  Committee  of  the  County  Council 

of  Middlesex  invite  TENDERS  lor  the    WuRK  and    MAlERIALs 

required  in   the  Construction  of  the    Permnnent   W.ay   (for  electtiic 

traction).  Bridge  Work,  Road  Widenings,,  Xc  ,  for  : — 

CONTRACT    No.   14. 

Railway  No.  2  (Order  190O. — A  Itne  of  double  track  (witli  cross- 
f  vers,  contingeiit  works,  &c.).  to  he  laid  along  Bounds  Green  Road  in 
the  district  of^Wood  Green,  and  High  Road  in  the  district  of  Southgate, 
in  the  County  of  Middlesex,  to  a  length  of  i  mile,  5  furlongs,  I  chain, 
or  thereabouts. 

The  Plans.  Conditions  of  Contract,  Specifications  of  Works,  Sec.,  for 
this  Contract  may  be  seen,  and  Schedules  of  Qitantitie>  obtained  bv 
intending  contractors  (on  payment  of  £10,  which  will  be  returned  on 
receipt  of  a  lonnjide  Tender)  on  application  at  my  offices  between 
office  hours  on  and  after  .Monday,  Septtmber  i.Sth,  loo.^. 

lenders,  properly  scaled  and  endorsed  ■' Tender  for  I.i^Iit  Railway, 
No.  2. "  to  be  delivered  to  Sir  RtcHARD  NiCHOLsox.  Clerk  of  the 
County  Council,  Middlesex  Guildhall.  Westminster,  S  W. .011  or  before 
October  4th.  toof. 

The  County  Council  does  not  hind  itself  to  accept  the  lowest  or  anv 
Tender  H.  T.  WAKELAM,  M.Inst.C.E., 

Middlesex  Guilihall,                                                 County  Engineer, 
Westminster,  s.w..  tseptcmber  7th.  IQ05. _^_^__ 

TO    ENGINEERS  AND   OTHERS. 

THE  METROPOLITAN  ASYLUMS 
BOXRD  invite  TENDERS  for  NEW  BOILERS  and  BOILER- 
HOUSE  PLANT,  NEW  LAUNDRY  M.ACHINERY  anil  REVISIONS 
to  LAUNDRV  PLANT,  also  NEW  STEAM  MAIN,  \c.,  at  the  Eastern 
Hospital,  Homertoii,  N.E.,  in  accordance  with  Drawings  and  Specifi- 
cation prepared  by  .Mr.  W,  T,  Hatch,  M,I.C.E.,  .M.I  M.K  .  Engineer- 
in-Chief. 

Drawings.  Specification,  Conditions  of  Crntract.and  Form  of  Tender, 
may  be  inspected  at  the  office  of  the  Board,  Embankment.  E.G.,  on  and 
after  Wednesday,  September  ijth,  :oo5,  and  can  be  obtained  upon 
payment  of  a  deposit  of  £2. 

The  amount  of  the  deposit  will  be  returned  only  to  persons  who  have 
sent  in  /'yna/idc  Tenders  and  returned  Drawings  and  Specification  in 
accordance  with  the  reguLitions. 

Tenders,  addressed  as  noted  on  the  form,  must  be  delivered  at  the 
office  of  the  Board  not  later  than  to  am,  on  Tuesday,  October  3rd,  190.S. 
By  order. 

T.  DUNCOMBE  MANN,    . 
Seplemhe'-  f.lh.  I'lO^. Clerk  to  the  Bo.^rd. 

OUNTY     OF     LONDON. 

TO    ELECTRIC  CABLEMAKER5. 
The  London  County  Council  invites  LENDERS  for  the  manufacture 

^'""f'^?'??  "miles     LOW-TEXSION.      LEAD-COVERED.     PAPER- 
INSULVTEIl  CABLES.  20  miles    DRY'CORE  TELEPHONE 
CABLES,  CAST-IRON  FEEDER  PILLARS,  &c,,&c. 
fW     24     miles     EXTRA     HIGH-TENSION     .vCORE,     LEAD- 
COVERED,  PAPER-INSULATED  CABLES.  &c. 
Persons  desiring  to  submit  Tenders  niav  inspect  the  Drawings  and 
obtain  the   Specifications,  Bills  of   Quantities,    Forms  oi   Tender,  and 
other  pirticulais  at  the  Countv  Hall,  Spring  Gardens,  S.W  .  upon  p.ay- 
ment  to  the  Cashier  of  the  Council  of  the  sum  or  Two  Pounds  for  each 
Section.    This  amount  will,  after  the  Council  or  its  Committee  shall 
have  come  to  a  decision  upon  the  Tenders  received,  bu!  ii..t  before,  be 
returned  to  the  Tenderer,  provided  he  :hall  have  sent  in   a  bona  Jide 
Tender  and  not  have  withdrawn  the  same,  but  in  no  case  will  the  fee 
be  returned  unless  a  bona  fide  Tender  is  submitted. 

Full  particulars  of  the  Work  may  beobt,ained  on  application  at  the 
County  Hall  previously  to  the  payment  of  the  fee  for  the  SpeclBcation, 

&c 

i  enders  must  be  upon  the  official  forms,  and  the  printed  instructions 
contained  therein  must  be  strictly  complied  with. 

The  Contractors  will  be  bound  by  the  contract  to  pay  ta  all  workmen 
(cxceiit  a  reasonable  number  of  Kgally  bound  apprentices  1  employed 
by  thRin  wages  at  rates  not  less  and  to  observe  hours  of  labour  not 
creater  than'the  rates  and  hours  set  out  in  the  Council's  list,  and  such 
rates  of  wages  and  hours  of  labour  will  be  inserted  in  and  form  part  of 
the  contract  bv  way  of  schedule. 

Each  Tender  is  to  be  delivered  at  the  County  Hall,  in  a  soiled  cover, 
addressed  to  the  Clerk  of  the  London  County  Council,  Spring  Gardens, 
S  W  and  marked  "  Tender  for  Low-Tension  Cables,  &c  ,  md  "  Tender 
for  High-Tension  Cables,  8:c.,"respe;tively, 

No  Tender  will  be  received  after  10  a,m.  on  Tuesday,  October  3rd, 
1005.  Any  Tender  which  does  not  comply  with  the  prliilid  instructions 
lor  Tender  may  be  teics;ted,  .     ,         ^  «     j, 

The  Council  does  not  bind  itself  to  accept  the  1  nvcst  or  ..ny  Tender, 
and  it  will  not  accept  any  Tender  which  is  not  strictly  in  accordance 
withtheSpecificatiou.orthe  Tender  of  any  person  or  firm  who  shal 
on  anv  previous  occasion  have  withdrawn  a  Tender  after  llic  same  had 
been  dpen.d  unless  the  reasons  for  the  withdrawal  were  s.itisfactory  to 
the  Council.  G.L.GOMMK, 

Clerk  to  the  London  County  Council. 

Countv  Hall,  Spring  Gardens,  S.W., 
September  I  ;th,  1905. 


September  22,  1905. 
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UFTON-ON-SEYERN   RURAL  DISTRICT 
corxciL. 

LFTOX  OX-SEVERX  WATER.— COXTKACT  Xo.  I. 
The  above  Council  invite  TEXDEKS  lor  SIXKING  and  BORING 
a  WELL  to  a  depth  o(  900  feet  or  thereabouts. 

Specitication and  Schedule  01  Prices  may  be  obtained  at  the  olfices 
01  the  Engineers,  .Messrs.  Wilcox  AXD  Kaikes,  63.  Temple  Row,  Bir- 
mingham, on  or  alter  September  4th,  on  payment  of  a  deposit  of  Five 
Gumeas,  which  will  be  retu.n,ed  on  receipt  of  a  60110 /ir/<  Tender  and 
the  return  of  all  documents. 

Sealed  Tenders,  with  Schedule  of  ''rices  tilled  in  on  the  form  supplied, 
and  endorsed  '•  i;pton-on-Sc\  crn  Water  Supply,"  must  be  delivered  at 
my  ofiice  not  later  than  September  26th.  uio-.. 

The  Council  do  not  bind  themselves  to  "accept  the  lowest  or  any 
Tender.  ' 

By  order, 

G.  H.  T.  FOSTER,  Solicitor  and  Xolary, 
Clerk  to  the  Council. 
Church  Street,  Upton-onSevcm, 
August  31st,  ig05. 


EAST     INDIAN     RAILWAY.— The      East 
Indian  R.oilway  Company  is  prepared  to  receive  TEXDERS  lor 
llic  SUPPLY  and  DELIVERY  of 

ELECTRIC  PL.iXT  and  M.iTERIALS. 
as  pei  specification  to  be  seen  at  the  Company's  offices. 

Tenders  are  to  be  sent  .to  the  undersitiiied.  marked  "  Tender  for 
Electric  Plint  and  Mateiials."  not  later  than  Twelve  o'clock  noon  on 
Wednesday,  the  27th  day  01  September  instant. 

The  Company  reserves  to  itself  the  right  to  divide  the  order,  alsi  to 
decline  any  Tender  without  assigning  a  rejsoii,  and  does  not  bind  itself 
to  accept  the  lowest  or  any  Tender. 

For  each  Specification  a  fee  of  £1  is.  is  charged,  which  cannot  under 
any  circumstances  be  returned. 

By  order, 

C.  \V.  YOUNG, 
Xicholas  Lane,  London,  E.C.  Secretary. 

September  14th,  1905. 

URBAN  DISTRICT  OF  HORSFORTH. 
WATERWUKKS. 
The  Urban  District  Council  of  Horsforth  invite  TENDERS  for  the 
CONSTRUCTION  and  ERECTION  of  a  SUCTION  GAS  PRO- 
DUCING PLANT  and  GAS  ENGINE  cap.ible  of  producing  33  Brake 
Horse-power,  tor  Ihe  purpose  of  driving  a  bore  Hole  Pump  for  the 
Horsiorlb  Waterworks  at  Scoiland  Lane,  Horstorth. 

Aplanof  ihe  general  arrangement  of  the  machinery  can  be  seen, 
and  ci>pies  of  the  General  Conditions.  Sptcihcation,  and  I  ender  can 
be  obtained  at  the  offices  oj  the  Engineer,  Mr.  E.  J.  Silcock 
M.In5:.C.E.,  10.  Park  Row.  Leeds. 

Scaled  Tenders,  endorsed  "Gas  Engine,'  must  be  delivered  to  the 
undersigned  not  later  than  nnon.  Monday.  October  i6th,  1905. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

By  order. 

ROBr.  R.  JONES. 
Council  Offices,                                                     C.erk  to  the  CouncJL 
Horsforth.  near  Leeds, 
September  nth.  1005. 

RBAN     DISTRICT    OF    HORSFORTH. 

WATERWORKS. 
Ihe  Urban  District  Council  or  Hnrsfoith  invite  TENDERS  for  the 
CONSTRUCnOX    and    ERECTION    of     a     BOREHOLE    PUMP. 
capable  of  lifting  9,000  gitlons  per  hour  from  a  depth  of  350  ft.,  for  the 
Horiiorth  Waterworks,  at  Scotland  Lane,  Horsforth. 

A  plan  of  the  general  arrangement  01  the  machinery  can  be  seen, 
and  copies  of  tlie  General  Conditions,  Specification,  and  Tender  can 
be  obtained  at  the  offices  of  the  Engineer,  Mr.  E.  1.  SiLcutK 
M.Insi.C.E..  ID,  P.ark  Row,  Leeds. 

Sc  I'.ed  Tenders,  endorsed  "  Borehole  Pump,"  must  be  delivered  to 
the  undersigned  not  later  than  noon,  Muaday,  October  i6th,  1905. 

The  Council  do  not  bind  themselves  to  accep;  the  lowest  or  any 
Tender. 

By  order. 
Council  Offices,  ROBERT  R.  JONES, 

Horsforth.  near  Leed?,  Clerk  to  the  Council. 

- September  ij'h.  uo^. 

H  I S  W  I  C  K     URBAN     DISTRICT 

COUNCIL. 

Perrons  desirous  of  Tendering  for  the  Wiring  of  Refuse  Destructor 
and  o:her  Buildings,  Underground  Services  and  Overhead  Supply  to 
Outside  Lights  at  the  Sewage  Disposal  Works,  Corney  Reach.  Chis- 
wick,  :r.ay  obtain  Spejiticalions  and  Forms  of  Tender  from  Messrs. 
SwiNBiRNE,  Cooi'FK.  AND  Baillie.  the  Councils  Consulting 
Engineers,  82,  Victoria  Street,  Westminster,  S.  W.,  upon  deposit  of  £1, 
returnable  on  receipt  of  a  bona  fide  Tender.  Tenders  to  be  delivered 
at  the  Engineers  omces  as  above,  not  later  than  12  o'clock  noon  or. 
friday,  the  29th  September,  1905. 

Dated  IhisSth  day  of  September,  1905. 

ERNEST  F.  COLLINS, 

Town  Hall,  Chiswicit,  W.  Clerk  of  the  Council. 


u 


X  BRIDGE    URBAN'     DISTRICT 

COUNCIL.  IXHRIDGE.  MIDDLESEX. 

WATER  TANKS  AND  MAINS.— CONTKACT  No.  3. 

TO  ENGINEERS. 

The  above  Council  invite  TENDERS  for  the  SUPPLYING  and 
ERECTING  o:  a  CIRCULAR  STEEL  TANK  of  100,000  g:dlons 
capacity,  together  with  all  Pipe  Connections  thereto.  Also  the 
Supplying  and  Laying  of  2.370  yards  of  6-in.  Cast-iron  PUMPING  and 
SERVICE  MAIN  with  Connections,  &c.,  and  Alterations  to  Existing 
Mains. 

Specification  and  Forms  of  Tender  may  be  obtained  on  and  after 
Tuesday,  the  i2th  instant,  at  the  office  of  the  Consulting  Engineer, 
Mr.  F.  S.  Courtney.  M.Imit.CE..  25.  Victoria  Street,  Wtstminstcr. 
S.W.,  on  payment  of  Two  Guineas,  which  will  be  returned  on  receipt 
of  a  bona  juic  Tender. 

Sealed  Tenders,  endorsed  "  Tank  and  Mains,"  to  be  de!ivered  before 
Twelve  o'clock  on  Tuesday,  26th  instant,  to 

W.  T.  HARVEY.  FIsq., 

Clerk  to  the  Council. 

126,  High  Street.  Uxbridge. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 


APPOINTMENTS     OPEN. 


H 


ERIOT      WATT      COLLEGE,      EDIN- 
BURGH.-exgixeerixg  DEPARTMEXT. 

Applications  are  invited  lor  the  post  of  CHIEF  IXSTKL'CTOR  in 
MACHIXE  DESIGX  and  WORKSHOP  SOPEKINTEXDEXT. 

Drawing  ottice  aftd  worltshop  experience  essential. 
Salary  not  less  than  £105  per  annum. 

Applications  to  be  sent  not  later  than  25th  September,  to  the 
Principal  of  the  College,  fiuni  whom  further  particulars  may  be 
oinained. 

PETER   M.V;XAUGHTOX    S  S.C. 

Clerk. 
Heriot  Trust  Offices, 

20,  York  Place,  Edinburgh, 

September  Sth,  lyoj. 


URBAN       DISTRICT       COUNCIL       OF 
WANTAGE. 
SURVEYOR  AND  SANITARY   INSPECTOR. 

The  Council  invite  applications  for  the  appointment  of  Surveyor, 
Sanitary  Inspector,  and  Collector  of  Rates  for  the  district.  The  salary 
will  be  :£i30,  with  prospect  of  incr.;ase  to  i^iso  on  the  death  or 
resignation  of  the  Assistant  Surveyor. 

Applications,  stating  age  and  previous  experience,  and  .accompanied 
by  copies  of  not  more  than  three  testimonials  of  recent  date,  to  be 
sent  to  me  on  or  before  the  30th  inst. 


EDWD.  H.  ORMOND. 

Clerk  to  the  CounciL 


Wantage,  Berks, 
September  lUh,  1905. 


NEW  ZEALAND.  —  The  Technical 
Education  Board  of  Wellington,  New  Zealand,  invite  appli- 
caiioub  for  Ihe  appointment  of  INSTRUCTOR  in  ENGINEERING. 
Salary,  jCjoo  .and  (.40  passage  allowance.— For  further  particulars,  and 
for  forms  on  which  the  application  must  be  m.adc.  applv  t-.  the  HIGH 
COMMISSIONER  FOR  NEW  ZEALAND,  13,  Victona  Street, 
London,  S.W. 


LAGOS   GOVERNMENT    RAILWAY 
EXTENSION. 
ENGINEERS  (Senior  and    Junior)  required  immediately   on   the 
''bove  railway. 
Candidates  must  be  between  the  age  of  25  and  45. 
Previous  experience  on  railway  survey  essential. 
Date  of  sailing,  September  30th. 

Salary  from  ^35  to  ;^50  per  month,  with  free  passage  out  and  home, 
and  liberal  leave  allowance. 

Applications,  giving  full  particulars  of  experience  and  names  and 
addresses  of  reierencts,  and  enclosing  copies  U'Ot  onginal>)  -> 
testimonials,  to  be  addressed  to 

Messrs.  BAKER  .and  SHELFORD, 
35a,  Great  George  Streti. 

Weslminstei,  London. 
Applications  to  be  marked  "Survey. ' 
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Note. —  The  eliiflay  advntiiemenU  0/  the  fitrtis  mmiioved  under  each  heading  can  be  found  readily  by  relcrence  te  Hit 

Alfbabelical  Index  to  Adretlisers  on  pa£es  23  and  25. 
In  crder  to  assure /atr  treatment  to  advertisers,  each  firm  isindexed  under  its  leading  5^«io/i/y  ONLY. 

Adrettisfrs  who  prefer,  houn'er,  to  be  entered  under  two  or  more  different  sections  can  do  so  by  an  annual  fayment  0/  ss. 
for  each  additional  sechon. 


fjuecn     Anne">     Clianibcrs, 


Advertisers    Service  Bureau. 

British     Advertiser     Service     bureau, 
Westminster,  S.W. 

Artesian  Well  Machinery. 

John  Z.  Thorn.  PatricroH.  Manchester. 

Belting. 

Binney  &  Son,  Catherine  Street.  City  Road,  London,  £.0 
Co:  I,  Arthur,  &  Co.,  Camberwell.  London,  K.E. 
Fleming,  Birkby  &  Goodall.  Ltd..  West  Grove.  Halifax. 
G:lmour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 

Boilers. 

Clayton,  Son  X  Co.,  Ltd..  Leeds  City  Boiler  Works.  Leeds. 
Grantham  lioiler  and  Crank  Co..  Ltd..  Grantham. 
Hartley  Ov  Snjjden.  Ltd.,  Halifax. 

BoUtfs  (Water-tube). 

Babeock  &  Wilcox,  Ltd.,  Oriel  House,  Farrincdon  Street.  London, 

E.C.  * 

Stirling  Boiler  Co..  Ltd.,  Motherviell,  N.B. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Pttiam.  Lid..  Kloodl*ate  Street  Works.  Birmmghani. 
T.  D.  Robinson  &  Co.,  Ltd.,  Dei  by. 

Books. 

Griffin,  Charles.  &  Co..  Exeter  Street,  Strand.  W,C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Spon,  E.  &  F.  N..  125,  Strand,  W.C. 

Boring  Machines . 

Asquilh.  William,  Ltd..  Well  Road  Works.  Hahlax. 
Xiles-Eemfiit-Pond  Co..  23-25.  Victoria  Street.  London,  S.W. 

Case-Hardening  Compounds. 

Hy.  Millei  &  Co..  Miilg.iith  Works,  Leeds. 

Castings. 

Ashmore,  Benson.  Pease  &  Co..  Ltd..  Stockton-on-Tees. 

Catalogues,  Printing,  &c. 

Atlantic  Press.  Ltd.,  Weymouth  Street.  Manchester. 

Spottiswoo.le    Adverli=iiig    Agency,    Clun    House.    Suirey    Street. 

Strand.  \V  C. 
Staflord,  Arthur,  &  Co..  Denton.  Manchester. 

Chucks. 

Fairbanks  Co..  78-80.  City  Ro.ld.  London,  E.C. 

Cisterns,  Tanks,  &c. 

Ashmore,  Benson.  Pease  &  Co.,  Ltd.,  Stockton-on-Tees. 

F.  A.  Keep,  Juxon  &  Co.,  Bain  Street,  Biiniingham. 

Clutches  (Friction). 

David  Bridge  &  Co..  Castleton  Ironwoiks,  Rochdale,  Lancashire 

Coke    Oven    Expert. 

Mallmann.  P.  J.,  110  us,  Vict,  ria  Street,  S.W. 

Colliery  Plants. 

Graham,  Morton  &  Co..  Ltd.,  Leeds. 

Condensing  Plant. 

Benn.  Sykcs,  Haslingdcn.  near  Manchester. 

Concentric  Condenser,  Ltd..  23.  Northumberland  Avenue.  Lond    t 

W.C. 

Mirrlees- Watson  &  Co..  Ltd.,  Glasgow. 

Consulting  Engineers. 

Gibbs,  Jolin,  \  Svii,  80.  Juke  Stieet,  Liverpool. 

G.  H.  Hughes.  AM.l.M.K..  07.  Queen  Victoria  Street,  London   F:  C. 
Melville  ,S;  M.tcalpine.  O15.  Walnut  Stieet.  PhiLidcIphia.  Pa„  U.S.A. 

Continental  Railway  Arrangements. 

Nortlicin  Railv.a)  oi  France. 

Soulh  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 

Adolf  Blcichert  &  Co,,  l.eip/igGohlis.  Germany. 
Frascr  &  Chalmers   Ltd  ,  3.  Loudon  Wall  Buildings,  London,  E.C. 
Teniperley  Transporter  Co.,  72.  Bishopsgate  Street  Within.  London. 
EC. 

Coverings  (Boilei). 
Magnesia  Cuvtriu^'^,  Ltd..  Washington  Station,  co.  Durham, 

Cranes,  Travellers,  Winches,  etc. 

Josfph  Bi>oth  &  Bros.  Ltd.  Rodlcy.  Leeds. 
Thomas  Broadbent  &  Sons,  Ltd..  Huddersfie'd. 
N-les-Bemcnt  Pond  Co..  23.25.  Victoria  Street.  London.  S.W. 
Cranks. 
tlMkc  s  Crank  &  1  orge  Co,,  Ltd.,  Lincoln,  Engl:  nd. 


Cutters  (Milling). 

Pr.dt  &  Whitney  Co.,  23-25.  Victoria  Street,  Lordon,  S.W. 

E.  G.  Wrigley  &  Co.,  Ltd.,  Foundry  Lane  Works,  Soho,  Birmingham. 

Destructors. 

Htcnan  ^.  Froude,  4,  Chapel  Walks,  Manchester. 
Horsfall  Destructor  Co.,  Ltd.,  Armlcy,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cie.  M^e.,  Hoboken.  near  Antwerp. 
Rose,  Downs  &  Thompson.  Ltd..  Old  Foundry,  Hull. 

Drilling  Machines. 

Asquilh,  William,  Ltd..  Well  Road  Works,  Halifax. 
Nil(S-Bemei,t-Pond  Co.,  23-25,  Victoria  Stieet,  London,  S.W. 
Swift,  George,  Claremont  Ironworks,  Halifax. 

Economisers. 

E.  Green  it  Son,  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  1'',  Victoria  Street.  London.  S.W. 

Electrical  Appfiratus. 

AUgemeine  ElektricitatsGesellschaft,  Berlin.  Germany. 

Broadbent.  T.  W.,  Vicloiia  Electrical  Works,  Huddersheld. 

Crypto   Electrical    Co.,   3,  Tyer's   Gateway,    Bermondscy     Street, 

London.  S. E. 
Ebonestos  RLanufacturing  Co..  22,  Rosonian  Street.  London,  E.C- 
Gent  &  Co..  Ltd.,  F"ar.-iday  Works.  Leicester. 
Greenwood  &  Batley.  Ltd..  Albion  Works.  Leeds. 
India    Rubber.    Gutta    Percha.    and    Telegraph    Works  Co.,  Ltd., 

Silvertown,  London.  E, 
Mai  her  &  Piatt,  Ltd.,Sallord  Iron  Woi  lis.  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W'..  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street.  London.  E.C:. 
New  Gutta  Percha  Co.  Ltd.,  D.ishwc  d  House,  New  Biu:icl   Street, 

EC. 
Newton  Brothers.  Full  Street,  Derby. 
Plioejiix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks, 
Sturtevant    Engineer ing    Co..    Ltd.,    147,    Queen     Vicfoiia    Street. 

l^ondon,  E.C. 
Turner.  Atherton  &  Co.,  Ltd.,  Denton.  Manchester. 
B.  Weaver  &  Co.  (.<rc  Ebonestos  Manufactuiing  Co,  i,  22,  Rosoman 

Street.  Clerkenwell,  London.  E.C. 

Engineers'  Supplies. 

Alileis.  Ad..  Whitley  Bay.  near  Newcastle-on-Tyne. 

Engines  (Gas). 

Campl-eil  Gas  Engine  Co.,  Ltd.,  Halifax 

Soe^t,  L.,  vS:  Co..  Ltd.,  114-116,  Victoria  Street,  London,  S.W. 

Engines  (Electric  Lighting). 

McLaren.  J.  and  11  ,  Midland  Engine  Works,  Leeds. 
Engines  (Locomotive). 

Baldwin  Locoinolive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co..  Ltd..  Leeds.  England. 
Hudswell,  Clarke  &  Co..  Ltd  .  Leeds.  England. 
McLaren.  ].  &  11..  Midland  Engine  Works,  Leeds. , 

Engines  (Portable). 

Gairctt,  R.,  &  S.ins,  I.eiston.  R.S.O.,  Suftolk. 

Engines  (Stationary). 

Allis-Chalmers  Co.,  5-?3,  Salisbury  House,  Finsbury   Circus,  I  ondf  11, 

E.C. 
Frascr  &  Chalmers.  Ltd..  3,  London  Wall  Buildifigs,  London.  E.C. 
Garrett,  R„  &  Sons.  Leiston,  K.SO,,  Suffolk. 
Minkcs  Watson  Co  ,  Ltd,,  Glasgow. 

Engines  (Traction). 

Jno.  Fowler  &  Co.  (Leeds),  Ltd..  Steam  Plough  Woi  ks.  Leeds. 
Garrett  &  Sons,  Ltd..  Richard.  Leiston.  R.S.O.,  Suffolk. 

Engravers. 

Jill)   .Swain  &  Son.  Ltd..  58,  Farringdon  Street.  London.  E.C. 

Exhaust  Steam  Oil  Separators. 

Lantasli.r  i\  Tonge.  Ltd.,  Pendleton.  Manchester. 

Fans,  Blowers. 

Capel  Fan  Co.,  13.  Moseley  Street,  Newcastle-on.Tyne. 

Davidson    &    Co.,   Ltd.,    "•Sirocco"    Engineering    Works,  Belfast, 

Ireland. 
Gibbs.  John  &  Son,  So,  Juke  Street.  Liverpool. 
James  Keith  &  Blackmail  Co.,  Ltd,.  27,  F'arringdon  Avenue,  f  ondcii. 

E.C. 
Matthews  &  Yates.  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.  SaiiUey  &  Son,  Ltd..  Essex  Wharf,  Canning  Town.  London   E. 
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RESULT  OF  A  TEST 

OF   ONE   OF 


BULLIVANTS 


f 


WIRE 
AFTER    WORKING    31    YEARS. 


ROPES 


This  rope  WHEN  NEW  measured  5j.  in.  circ.  and  took  a  breaking  strain 
of  104  TONS.  SAME  ROPE  (STILL  IN  USE)  after  working  continuously 
for  3f  YEARS  hauling  heavy  trains  up  an  incline  of  I  in  12,  during 
which  time  it  ran  58,000  MILES,  and  had  reduced  in  size  to  4^,  in.  circ; 
WHEN  TESTED  took  a  breaking  strain  of  85  TONS   17   CWT. 


WIRE  ROPES  FOR  CRANES,  LIFTS,  HOISTS,  DERRICKS,  AND  ALL  PURPOSES. 


BULLIVANT  &  CO.,  LTD., 


REGO. 


^^"    72,  Mark  Lane,  London 


-Ks    iviniwall,  E. 
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Buyers'    Directory — {Continued). 

Firewood  Machinery. 

»l.  Glover  &  Co..  Patentees  ind  Saw  Mill  Engineers.  Letds. 

Fountain  Pens. 

Mabit,  Todd  &  Bard.  93.  Clieapside,  London,  E.C. 

Forging  (Drop)  Plants. 
Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 
J.  H.  Williams  &  Co.,  Brooklyn,  New  Vork.  U.S.A. 

Furnaces. 

Deigliton's  Patent  Flue  &  Tube  Company,  Vulcan  Works.  Pepper 

Road.  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
Masons  Gas  Power  Co..  Ltd.,  Alma  Works,  Levenshulrae,  Manchester. 

Gas  Producers. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

Masons  Gas  Power  Co.,  Ltd.,  Alma  Works,  Levenshulnie,  Manchester. 

Gauge  Glasses. 

].  B.  Treasure  &  Co.,  Vauxhall  Koad,  Liverpool. 
Tomey,  J.,  &  Sons,  Aston,  Birmingham. 

Gauges  (Pressure.  Vacuum,  and  Hydraulic). 

Liobhie,  Mcliints,  Ltd.,  45.  Bolhwell  Street,  Glasgow. 

Gearing. 

Ahlers,  Ad.,  Whitley  Bav,  near  Newcastle-on-Tyne. 
Asquith,  William,  Ltd.,  Well  Koad  Works,  Halifax. 
Keid  Gear  Co..  Linwood,  near  Glasgow. 
Wild,  M.  B.,  .\  Co..  Corporation  Street,  Birmingham. 

Gold  Dredging  Plant. 

Frascr  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.G. 

Greases. 

Blumann  and  Stern.  Ltd..  Plough  Bridge,  Deptford,  London,  S  E. 

Hack  Saws. 

Baynes,  Charles,  Knuzden  Brook,  Blackburn. 

Hammers  (Steam). 
Davis  &  Primrose.  Leith  Ironworks.  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London.  S  W. 

Hoisting  Machinery. 

Sf£  Conveying  Machinery. 

Horizontal  Boring  Machines. 

Asquith,  William,  Ltd  .  Well  Hoad  Works,  Halifax. 

Greenwood  &  Batley,  Albion  Works,  Leeds. 

Niles-Bement  Pond  Co.,  23-25,  Victoria  Street  London.  S.W. 

Hydraulic  Leather. 
Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 

Hydraulic  Machine  Tools. 

Niles-Bemenl-Pond  Co.,  23-25.  Victoria  Street,  London,  S.W. 
Vauxhall  and  West  Hydraulic  Engineering  Co.  Ltd.,  23,  College 
Hill,  London,  E.C, 

Icemaking  ana  Refrigerating  Machinery. 

H.  J.  West  &  Co..  114  ii.s.  South wark  B<idge  Road,  London,  S.E. 

(ndicators. 

Dobbie  Mel  lines.  Ltd.,  45,  Bothwell  Street,  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  Street,  Glasgow. 

Iron  and  Steel. 

Allen,  Edgar,  &  Co.  Ltd.,  Imperial  Steel  Works,  Sheffield. 

Askham  Bros.  &  Wilson,  Ltd.,  Shefheld. 

Coneett  Iron  Co..  Ltd.,  Consett,  Durham,  and  Newcnsllc-on-Tyne. 

Fairley  &  Sons,  James.  Old  Mint.  Shadwell  Street.  Birmingham. 

Farnley  Iron  Co.,  Ltd..  Leeds  England. 

fried,  Krupp.  Gnisonwerk,  Magdeburg- Huckau,  Germany. 

I.  Frederick  Meliing,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co.,  Derby, 

Purden,  John  &  Sons.  LanibhiU  Forge,  by  Maryhill,  Glasgow. 

Walter  Scott.  Ltd..  Leeds  Steel  Works.  Leeds.  England. 

Gilbert  Thompson  &  Co..  116,  Victoria  Street.  London,  S.W. 

Ironwork  (Constructional). 

F.  A.  Keep.  Juxon  .V  Co.,  Barn  Street,  Birmingham. 

ironwork  (Galvanised). 

F,  A,  Keep,  Jux.in  &  Co..  Barn  Street,  Birmingham. 

Lagging  Sheets. 

i^citz  &  Co.,  21,  Lime  Street,  London,  E.C. 

Lathes. 

Asquith,  William,  Ltd..  Well  Road  Works,  Halifax. 
Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 
Eclipse  Tool  Manufacturing  Co.,  Linwood,  near  Glasgow. 
L'.-ckcnby,  Benton,  &  Co.,  Perseverance  Ironworks.  Halifax. 
Mitchell.  D..  &  Co..  Ltd.,  Central  Ironworks,  l-awkholme,  Kcighlcy. 
Niles-Benient-Pond  Co..  23-25,  Victoria  Street,  London,  S.W. 
Northern  Eni^meering  Co.  (I90C)  Ltd.,  King  Cross,  near  Halifax, 
bwift.  George,  Claremont  Irooworks,  HaUfax 


Lathe  Carriers. 

Willi.uus,  J.  H..  &  Co.,  Brooklyn   New  York,  U.S.A. 

Laundry  Machinery. 

W.    Sunimerscalcs    &    Sons,    Ltd.,    Engineers,    Phcriux  1-  lundry, 
Keighley,  England. 

Lifts. 

Waygood  &  Co.,  Ltd.,  Falmouth  Road,  London, S.E. 

Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London.  S.E. 
ReUance  Lubricating  Oil  Co.,  The,  19  S  ao.  Water  Lane,  Great  Tower 

Street,  London.  E.C.  ..        ,      . 

Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works.  Manchester. 

Machine  Tools. 

Asquith.  William.  Ltd.,  Well  Road  Works,  Halifax. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield. 

Bateman  s  Machine  Tool  Co.,  Hunslet.  Leeds. 

Bertrams,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgt. 

Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 

Breuer,  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Bhine 

(Germany).  ,  _  .  .^ 

ConsolidaUd  Pneumatic  Tool  Co.,  Ltd,  Palace  Chambers,  m,  Bridge 

street,  Westminster,  S.W. 
Cunliffc  &  Croom,  Ltd..  Broughton  Ironworks,  Manchester. 
Dean,  Smith  &  Grace,  Ltd.,  Keighley. 
Fenfil,  A.,  &  Co.,  Gralton  Street.  AUrincham. 
Greenwood  &  Batley,  Ltd.,  Leeds. 

iones  &  Lamson  Machine  Co.,  97,  Queen  Victoria  Street,  i-ondon,  fc.c. 
ohn  Lang  &  Sons,  Johnstone,  near  Glasgow, 
-uke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 

Mitchell   D.,  &  Co.,  Ltd.,  Central  Ironworks,  Lawkholme,  KeigBley 
|os.  C.  Nicholson  Tool  Co.,  City  Rd.Tool  Wks.,  Newcastle-on-Tyne, 
!<iles-Bement-Pond  Co.,  23-25.  Victoria  Street,  London,  S.W  . 
Noble  &  Lund,  Ltd..  Felling-on-Tyne. 

Northern  Engineering  Co,,  igoo.  Ltd.,  King  Cross,  near  Halifax, 
j.  Parkinson  &  Son,  Canal  Ironworks,  Shipley,  Yorkshire 
C.  Redman  &  Sons,  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England, 
G.   F.  Smith,  Ltd.,  South  Parade.  Halifax. 
Swift,  George,  Claremont  Ironworks,  Halifax. 
Taylor  and    Challen.   Ltd.,   Derwent    Foundry,    Constitution    Hill, 

Birmingham. 
Vauxhall  and  West    Hydraulic  Engineering  Co.,   Ltd.,  23,  College 

Hill.  London,  EC. 
H.  W.  Ward  &  Co.,  Lionel  Stieet,  Birmingham. 

T.  W.  Ward,  Albion  Works,  Shefheld.  

West  Hvdiauhc  Entjineering  Co.  (see  Vauxhall  and  West  Hydraulic 

Engineering  Co.  Ltd.),  23,  College  Hill,  London,  E.C, 
Winn.  Charles.  &  Co.,  St.  Thomas  Works,  Birmingham, 
Yorkshire  Machine  Too!  and  Engineering  Works,  Liversedte,  Yorks. 

Marks. 

Pryor.  Eduaid,  &  Son,  68,  West  Street,  Sheffield, 

Metals. 

Delta  Metal  Co,,  Ltd.,  East  Greenwich,  London,  S.E. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  H'l.  Quee* 

Victoria  Street.  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Sovthwaik,  London,  S.E. 

Metals  (Perforated). 

VV.  Barns  &  Son,  Challon  Street,  Eustnn  Road,  London.  N.W. 
Brown,  Andrew,  &  Co.,  no.  Cannon  Street.  London,  E.C. 
Mcquin   Fr,,  i:  Co.,  Ltd.,  Engineering  Works,  Dillingen-on  S.iar. 

Mining  Machinery. 

Fraser  &  Chalmers.  Ltd.,  3,  London  Wall  Buildings.  London.  E.C. 

Office  Appliances. 

Halden  &  Co.,  J,,  8.  Albert  Squaie.  Manchester. 
Hall  &  Co.,  B.  J.,  39,  Victoria  Street,  London,  S.W. 
Inglesant,  T.,  &  Sons,  Ltd.,  Atlas  House,  Leicester. 
Lyle  Co  .  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London.  W.C, 
Rookwell-Wabash  Co.  Ltd..  69,  Milton  Street,  London,  E.C. 
Shannon,  Ltd,.  Ropemaker  Street.  London.  E.C. 

Trading   and    Manufacturing   Co.,    Ltd.,  Temple  Bar    House,  Fleet 
Street,  London,  E.C. 
Oils,  &c. 

Blumann  and  Stern.  Ltd.,  Plough  Bridge,  Deptford.  London.  S.E. 
Valor  Co.,  Ltd.,  Rocky  Lane,  Aston  Cross,  Birmingham. 
Wells.  M.,  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Packing. 

Beldam  Packing  &  Rubber  Co.,  93-94.  Gracechurch  Sticet    London, 

E.C. 
Frictionlcss  Engine  Packing    Co.,    Ltd.,    Hendham    V.ilc    Works, 

Harpurhcy,  Manchester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 
Redfern  &  Co..  S..  Swan  Lane,  New  Brown  Street,  Manchester. 
Quaker  City  Rubber  Co.,  Coronation  House,  Lloyd  s  Avenue,  E.C. 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford. 
J.  Bennett  von  der  lleyde,  6,  Brown  Street,  Manchester 

Paper. 

Lepard*  Smiths,  Ltd.,  29.KingSlieet.Covent  Gaiden,  Lomlon,  VV.C. 

Patent  Agents. 
Page  &  Rowhng.on,  28,  New  Bridge  Street,  London,  E.C. 
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PORTABLE   LIGHT    FROM   OIL 

UP  TO  4,000  CANDLE   POWER. 

Adopltd   by   26   Governments  and  all  LeadlnQ 

Firms.    Over    1,500     sjpplled    to    British   and 

Foreign  Railways. 

KAtM    I. AMI'   GCAK  ANT!-  II' 

Horizontal  Flame  Unaffected  by  Weather. 
OVER  ia,000  SOLO 


500  Caiullis.  small  liund  pattern. 

for  petroleum        £7      7      0 

■1,500  Candles,  hand  pattern,  with 

Nn.  2  size  burner  for  Tar  Oil  ...  £10  0  0 
1,500  Candles,  useful  ind  portable 

P'-itlern         £15    10       0 

2.5')0  Candles,    Manchester  Ship 

Canal  patiern        £  1 6    1 0      0 

3. =00   Candles.     A  most  powerful 

lamp 


I'KICK 
COMI'LKTK, 


WELLS'  "LIUHTNINQ  PAINTER." 

(WAI.I.WORK    AM'    W'KM.S'   PaTF.NIS    I 

Great  Saving  in   Time,    Paint,  and   Labour, 

PAINTING  SPEED— 3  square  yards  a  minute. 

Ihe  p.aiii  IS  bpr.iyLd  evenly  .»ik1  continuously  throufili  a 
Hexihlf  tube  ana  nozzle  supplied  with  compressed  .iir,  either 
from  existing  air  main  or  from  our  special  Compressors 
No.    1   Painter  (as  .above  Illustration)       ...     Jg25      0      0 

No.  2        „  £30     0     0 

No.  3        „  £35     0     0 

Single  Air  Compressor      £17   10     0 

Double  Air  Compressor     £27     0     U 

HAND    AIR    COMPRESSORS, 

Paint  Holder  and  Sprayer  Combined. 


£17    15      0 

These  Lamps  are  arranged  to  burn  Kerosene  or  Petroleum  when  sent  to 
Foreign  Countries  ;  but  in  Great  Britain  our  Special  Wells  Oil  is  supplied, 
whicli  IS  half  the  price,  and  gives  30  per  cent,  more  light.  Special  prices  for  our 
oil  m.ay  be  had  on  application  to  our  Agents  or  direct  to  us. 


No     50    "STANDARD"    LAMP 

For  Electrical  Engi- 
neers, Contractors, 
Builders,  Docks, 
Railways,  &c. 


This  Lamp  will  not  blow  out  in  a 
high  wind,  produces  a  clear  white 
light  of  about  200  candle  power, 
from  ordinarv  paraflin  or  petroleum. 
The  tank  holds  ij  gallons  of  oil, 
burning  six  hours. 


Price  £3  each. 


Extra  Burners  3/-  each. 


Wells"  Standard' 
oil  gas  lamp  no  so 


o 

o 
o 


BELLS'  OIL  GAS 
GENERATING  LAMP  No.  40. 

Weight,  10  lb.     Capacity,  7  pints. 
Burning  about  7  hours. 


Made   in    Sheet    Steel,   with   top    and 

bottom   of  our  *' Unbreakable  "  Metal, 

for  Lightness  and  .Stiength,  with  l.irge 

Capacity. 


Price,  with  Single  Burner...  1  6/-  each 

Double      19/- 

Tripod  Stands         3/-     ,. 

Extra  Burners        2/- 


A.  C.  WELLS  &  Co., 

lOOa,  Midland  Road,  St.  Pancras, 


Invaluable  for  ELECfKICAL  WORK,  SlfcNCILLING. 

ORNAMENTING,  DECORATING,  &e., 
or  any  class  of  painting  v\here  the  work  is  not  very  heavy 
or  continuous. 

Pplee.  Complete       £16 

Hand  Sprayer  and  Hose  supplied  separately,  £9. 

VERTICAL    STEAM 


Supplied  to  12  Goveriunents, 
principal  Railways,  and  lead- 
ing Firms  ill  Grtat  Britain. 


!^ 


ENGINE  AND  AIR 
COMPRESSOR. 

Price  £100. 
N'o.  2  P.iiKlLi,  c.\lia 

£30. 


LONDON,    N.W. 
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Buyers*   Directory— {Conlmued ). 

Photo  Copying  Frames. 
]   H>1d.n  &  Co..  8.  Albtrt  Square,  Manchester 
B   J.  Hall  S  Co..  31J,  Victoria  Street,  London,  h.W  . 

Photographers. 

Booker  &  Sullivan,  f.7  and  69,  Chancery  Lane,  W.C. 
Klliott  &  Fry,  5.^.  l*al<"  ^""'-  London,  W. 

Photographic  Apparatus. 

MMion  &  Co.,  Ltd..  22  and  2J,  Soho  Square  London,  \V. 

Pinch  Bars. 

Samson  &  Co..  Ga.  forth.  ne.ir  Leeds. 

Pipe  Wrenches  (Chain). 

W.Uiams,  ].  H,  S  Co..  Brooklyn.  New  York,  U.S.A. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Planished  Sheets. 

Zeilz  &  Co.,  21.  Lime  Street,  London.  E.C. 

Porcelain. 

Gustav  Richter.  Charlottenburg,  near  Berhn,  Germany, 

Presses  (Hydraulic). 

.r,  AS.  R-itifv*  Albion  Works,  Leeds 

Sn"s"Bemtntp:nd^cia.''U5,  Victoria  Street.  London,  S.W. 

Publishers.  ,  ,      ^       ,„  r- 

Charles  Griffin  &  Co..  Ltd    Exeter  Street,  strand.  London.  U  C. 

K  z"eafa"n''d'Mtne.'R'ecll^d?^^n;^g-ton.  Kew  Zealand. 

Pumps  and  Pumping  Machinery. 

Drum  Ensinecrmg  Co..  J7,  Charles  Street.  Bradford. 

^^V^^h^h^^^"'^'rt-™ -"-"«-  London,  E.C. 
I   P    Hall  &  Sons.  Ltd.,  Peterborough 
b;^tS?^S^s^l^'^^n-..and  Avenue.  London, 

Tangye^,'  Ltd  ,  Cornwall  Works,  Birmingham, 

Radial  Drilling  Machines. 

Asquilh.  Wilham.  Ltd.,  Well  Road  Works  Halifa.x. 

Ir-Sreni  ;^;;',!rCo''',^"5  Vlclforiirlt^et.  London,  S.W. 
SorherTEn«i?ecr1,?g  Co'.t'^o,,  I  td     King  Cross,  near  Halifax 
Swift,  George,  CLiremont  Ironworks.  Halifax, 

Rails. 

Wm,  Firth.  Ltd.,  Leeds 


Railway  Wagons. 

Kve  A    W.,  110.  Cannon  Street,  London.  E.C. 

^^R   Henshaw  &  Co..  Ltd.,  Phoenix  Works,  btoke-on-Tren,. 

Riveted  Work. 

p  A,  Keep,  )uxon  &  Co..  Forward  Works,  Barn  Street,  Birmingham, 

Roller  Bearings. 

Hvatt  Roller  Bearing  Co.,  47.  Victoria  Street,  London,  S.W, 

Roofs. 

D  Anderson  &  Son.  Ltd,,  La«an  Fell  Works,  Belfast, 
Head,  Wrightson  &  Co,,  Ltd.,  Thornaby-oo-1  ees. 

Ropeways  (AerUl). 

BuUivant  &  Co.,  Ltd  ,  72.  Mark  Lane,  London,  b.C. 

Scientific  Instruments. 

Canibridgc  Scientific  Instrument  Co.,  Ltd,  CambrUge, 

Spanners. 

William,  J  H  ,  &  Co,.  Brooklyn,  \ew  York.  U.S.A. 


Stampings. 

Thomas  Smith  &  Sons  of  Saltley.  Ltd.,  Birmingham. 
Williams,  ].  H.,  &  Co.,  Brooklyn,  New  York,  U.S.A, 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  1  &  2  Holborn  Buildings,  Broad  Street  Corner, 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68,  West  Street,  Sheffield. 

Steam  Traps. 

British  Steam  Specialties,  Ltd..  Fleet  Street,  Leicester. 
Lancaster  &  Tonge.  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 

Thornycrolt  &  Co.,  Ltd.,  J.  I.,  Chiswick,  London,  VV. 

Yorkshire  P.nlent  Steam  Wagon  Co..  Pepper  Road,  Hunslel,  Leeds 

Steel  Tools. 

SamI  Buckley,  St.  Pauls  Square,  Birmingham. 

Pr.att  &.  Whitney  Co.,  23-25,  Victoria  Street,  London,  S  W. 

Steel  Structures. 

.Ashnvjre.  Benson,  Pease  &  Co.,  Ltd.,  Stockton-on-Tees. 

Stokers. 

Ed.  Bennis&  Co.,  Ltd.,  Bolton.  Lanes. 

Meldtuin  Brothers,  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers- 
S.  Pegi;  &  Son,  Alex.^nder  Street,  Leicester. 

Superheaters. 

A.  Bolton  &  Co..  40.  Deansgate.  Manchester. 

Time  Recorders. 

Howard    Bros..  40,    Paradise  Street,    Liverpool,    and    looc.    Queen 

Victoria  Street,  London,  E.C. 
Recorders,  Ltd..  171.  Queen  Victoria  Street,  London,  EC. 

Tubes. 

Piemier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott  «  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

Greenwood  &  Batley,  .Albion  Works,  Leeds, 
S.  Howes  Co.,  04,  Mark  Lane,  London.  E.C. 

Typewriters. 

Empire  Typewriter  Co., 77.  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London.  E  C. 

Valves. 

Holmes  &  Co.,  W.  C..  Hudderslield. 

Hunt    &    Mitton.    Crown    Brass    Works,    Oozells    Street    North 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd.  RosehiU  Works. Glasgow. 
Shaw,  Joseph.  Albert  Works,  Hudderslield. 
Winn, Charles,  &  Co.,  St.  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 

Mntlhews  .S:  Yates,  1  Id  .  Swmton,  Manchester, 

Wagons— Steam. 

Thornycroft  .'v.  Co..  J.  I.,  Ltd.,  Chiswick,  London,  W. 

Weighing  Apparatus. 

W  &  T,  Avery,  Ltd.,  S  >ho  Foundry.  Birmingham.  Englind. 
Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 

Wells  Light. 

AC.  Wells  &  Co,  looA,  Midland  Road,  St.  Pancras,  London,  N.W. 

Wind  and  Water  Supply  Machinery. 

Eric  S,  A.  Smith.  Bridlington. 

Wire  Working  Machinery. 

Ed   Brand  3.^,  Sh.ikespeare  Street.  Manchester 

"  Woodite." 

'■  Wooditc"  Company,  Mitcham,  Surrey. 
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Miscellaneous 


Boltons'  Downtake 
Superheater  zz 


DOUBLE 
;ULATION. 


IMPROVED   BOX  AND   "FIELD"  TUBES.    (PArtXTH.) 

Inexpensive. 


Simple  and  Reliable. 

aves  10  to  15  »;» 
is  made  of  Steel 

throughout. 

A  large  number 

working  in- 
Textile  IVIiiis, 
Paper  Works, 
Collieries, 

Electricity  Stations, 
Flour  Mills,  etc. 

Suitable  for  any 

Workine  Pressure 
up  to  200  lbs.  per 
square  inch. 

Approved  of  by  Lead- 
ing Engineers  and 
Insurance  Co.'s. 


Readily  Applied. 


9  '»Jj<^»ir#ajift7  ,■**. 


RBPBA  T  ORDERS 

Bei.\a  aivEN. 


Patentees  and  Sole  Makers  :— 

A.    BOLTON    &    CO., 

engineers  and  Superheating  Specialists, 
49,  Doansgate,   MANCHESTER. 


THE  TYPEWRITER  FOR  BEAUTIFUL  WORK. 

YOST 

Made  of  Best  Materials  only. 
Sent  on  Trial  FREE  for  One  Weel<. 


Catalogue  and  Particulars  on  .Application. 


THE  YOST  TYPEWRITER  CO.,   Ltd., 

50,   Holbonn  Viaduct,  LONDON,  E.G. 


FOR  THE  BEST  BOOKS  BEARING  ON  THE  INDUSTRIES  DEALT  WITH  INj;^PAGE^ 
WEEKLY,"  viz.,  ENGINEERING,  ELECTRICAL,  IRON  AND  STEEL,  MINING  AND 
SHIPBUILDING,  ASK  FOR  CATALOGUE,  CHARLES  GRIFFIN  &  CO.,  LTD.,  12,  EXETER 
STREET,  STRAND,  LONDON,  AND  SEE  SPECIAL  ADVERTISEMENT  ALTERNATE  WEEKS. 


CYCLONE  FANS 


FOR 


MATTHEWS  &  YATES,  Ltd. 
Swinton,  Manchester. 


Induced  Or 


Steam 
Boilers 

(OF    ALL    TYPES    AND    POWERS). 

.Maniif,i<..titred    hy 

The  GRANTHAM  BOILER 
and  CRANK  CO.,  Ltd., 

GRANTHAM. 


F.    A.    KEEP,    JUXON,    &    CO., 

Manufacturers    of 

TANKS,   CISTERNS 

and    CONSTRUCTIONAL    IRONWORK. 


RMINGHAM 

1; .' 


H 
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pP^Il^/WllIll^Orif       Machine  Tools 


Teleirrams:    '^MILLING.    SHEFFIELD.-         for  tbC   EatCSt  and  mOSt  Up-tO-DatC 
National  Telephone  No.  :  985. 


PF' 


^Tl 


PI  ATE    BENDING    MACHINE. 


HEAVY=  = 
MACHINE 
TOOLS   =  = 


Also  Special  Lifting  Jack  for  Electric 
WRITE  .  .  Tramcars. 

GEORGE  ADDY  «5  Co.. 

WAVERLEY  WORKS,  SHEFFIELD. 


High-Class  Lathes 
&  Radial  Drills. 


Write  for  our  Lists. 


Telegrams: 

Tools,  Keighley.' 


D.   MITCHELL    &    CO.,  Ltd.,    Parsonage  Works 
KEIGHLEY. 

On  War  Office  and  India  Office  Lists. 


CUNLIFFE  &  CROOM,  Ltd 

Broughton  Lane, 

MANCHESTER 

DISC 
GRINDER, 

ForGrindingand 

Finishing    all 
Kinds   of   Metal. 

e 

ASK   FOR 
DkSCflPTIVE   LIST 


Northern   Engineering 
Co.  (1900),  Ltd. 


KING     CROSS,     nea 

HALIFAX. 


« 


PLANING 

2E8 

H^W 

MACHINE, 

jJl 

1 

^i. 

from  2  feet 

u 

IMMI 

up  to  6  feet 

k 

square. 

Jk 
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i®Ilf  iWllMErT       Machine  Tools 


An  Ideal  Lathe  for 

Power  and  Handiness 

IS    THIS    24.=in.    SWING   SURFACING    AND 
BORING      LATHE      FOR      HIGH      SPEEDS. 


Specially   adapted   for  Machining   Motor  Car  parts. 


SEND    FOR    1 90S    CATALOGUE. 


Dean,  Smith  6  Grace,  l 


TD., 


KEIGMLEY. 

London  Agents:    BUCK  &  HICKMAN,  Ltd.,  Whitechapel  Road. 
Agent  for  France:    LOULS    BESSE,   30,    Rue  de   Lappe,   Paris 


Established  1865. 


i6 
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Machine  Tools,  &c. 


Turret  Lathe  Specialists. 


■''— i^>, 


Note  the 
SIMPLICITY  of  this  LATHE. 

DIRECT    DRIVEN 
FROM  THE  MAIN  SHAFT. 


VARIABLE  SPEED 
HEADSTOGK. 

The  RACK  and  GUIDE 
direct  under  the  cutting 
tool  being  completely 
covered. 


ALL  HANDLES  and  STOPS  wi«hin  reach  of  the  Operator. 
THE    ONLY    CORRECT    GRIP    CLUTCH. 


Telegrams :  "  Criterion,  Linwood. 
Telephone  :  4Y  Johnstone. 


ECLIPSE  TOOL  MFG.  CO.,  Linwood,  nr.  Glasgow. 


C.  REDMAN  &  SONS 

ParKinson  Lane,  HALIFAX. 

Established 
1871. 


LATHES, 
PLANERS, 

ETC  , 

Our  SPECIALITY 

BATEMAN  HIGH-SPEED  PLANERS 


The  Machine  iiliislrafed  is 

Cutting  at  60  to  70  ft.  per  min.and 
Returning  at  200  to  220  ft.  per  min. 
See  our  hal/'pafie  Aiivertisewetii 


BATEMANS 

MACHINE 

TOOL 

CO.,   Ltd.. 

Hunslel 
LEEDS. 


Ji^?<V^l/!,^f«.jit<>^t<i^''«^!«»^!«!^fe^!«:^?«:^t«:^!<:;*'<:!*M!:&l<i^!<'I^ 


Z4in.x  34  'n  X  ''It. 


'*New  Zealand 
Mines  Record. 


?? 


PRICE    Is. 


A    MONTHLY   JOURNAL  issued  lay  the  New  1^ 

Zealand   Government   Mines   Department,  '& 

containing   information    respecting   the    Mining  \e. 

Industry  in  New  Zealand,  abstracts  of  ('.Lological  )/. 

^i    Reports,  Reports  from  the  Wardens  of  tlie  Gold-  |^ 

fields,  and  Reports  of   the  Inspectors  of  Mines,  j^ 

&c.,  &c.  14, 


Copies  can  be  obtained  at  the  New  Zealand  |^ 
Government  Office,  13,  Victoria  Street,  S.W.,  and  # 
Messrs.  Eyre  and  Spottiswoode,  East  Harding  j^ 
Street,  Fetter  Lane,  E.G. ;  also  of  Messrs.  Street   ;^ 


>/i    AND  Co.,  30,  Cornhill,  E.C. 


I 

^t ^ 
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Machine  Tools 


It  would  be  Impossible 


For  our 
Representative 
to  carry  a 
machine  on  his 
shoulder 

when  he  comes  to 
interview  you  regarding 
the  purchase  of  a 
Hartness  Fiat  Turret 
Lathe, 

But,  if  you 
will  call  at  our 
premises, 

97,  Queen  Victoria  Street, 
London,  one  of  our 
expert  operators  will 
take  very  great  pleasure 
in  demonstrating  to  you 
the  merits  of  our 
New  Model  Hartness 
Flat  Turret  Lathe,  with 
Cross  Sliding  Head, 


The  only  Turret  Lathe  of  the  kind  on  the  Market. 

COME    AND    SEE    IX    WORKING. 


JONES  &  LAMSON  MACHINE  CO., 


Jubilee  Buildings."  97.  Queen  Victoria  Street,  LONDON,  England. 

TelkpHOSE  No.  :  S24  BAKK,  LONDON. 
COPYRIGHT. 


Telegrams:   ■TrKKKTORlM.  LONDON. 


*^,^,^^^= 


i8 
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GEORGE    SWIFT 

290,    Claremont  Road,   HALIFAX. 


Slotting 
Machines 


Machine  Tools 


6i  in.    TOOL-ROOM  LATHE. 


FROM 

61N.  TO  I81N.     '^"    ■" 

»*\2.8TROKE, 


Above  illu>lr;nion  is  of  my  8  in.  STROKE   MACHINE, 

with  Balanced  Ram,  Quick  Ketiirn,  and  Canting  Table.    Shall  be 

glad  to  submit  full  particulars  of  this  or  nny  other  of  my  tools  on 

application. 

INQUIRIES    SOLICITED. 


J.  PARKINSONS  SON, 

Shipley.    « 


t^ 


England. 


Cables:      'TEMPLES.    SHIPLEY." 


"^\'^?DGE  s  PATENT  FRICTION  CLUTCH  ^^'^^^JfZ 

***  II Ill  I     ■■  iim 

WE      MAKE  ,^"'::  -'  '  '     ■     iW/jgS^'--:^ 

CLUTCHES,  #  (   A.4^^^ 

SHAFTING,    ,jr/ 

GEARING    and  4^  pv//      ||(TT    li? 

HAULING 

INSTALLATIONS  '^HHW^WIl^^i I  ^ E| 


A     SPECIALTY. 


Sixty    Page   Work— Free. 

DON'T      MISS      THIS 


COUPLING. 

Patentees  and  Sole  Makers  i 

OAVID  BRIDGE  &  CO. 

Castleton   Iron   Works, 

ROCHDALE,  LANGS. 


London  Otlice : 

35,  Queen  Victoria  Street, 

E.G. 


Electric  Hauling 


M.  B.  WILD&CO.,''^"-c 

BIRMINGHAM 


Main  and 

Tail 
Main  Rope, 
Endless 

Rope 
and 
Portable, 

Hoisting, 
and    Hauling 
Gears. 


36,  Clarence  Chambers 
orporation  Street 


GREENWOOD  &  BATLEY,  L' 


IMBEDS. 

Machine  Tools. 


4^    Dynamos  &  Motors. 


De  Laval's  Patent 
Steam  TnrbiHes. 
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'||P^[ii;^Si?llM[i;Fl|    Machine  Tools,  &c. 


A 


LAUNDRY 


MACHINERY 


and  Steam  COOKING  APPARATUS.  ^ 


Please  write   for   our   New   Catalogue,    N, 

Summerscales,  Ltd.,  enqLand. 


THE 


Jos.  C.  Nicholson  Tool  Co. 

Machine  Tool  MaKers.  NEWCASTLE. ON-TYNE. 

^Mr-r^^n     LATHES 


1^ -— ----^'4,  V<IIIIIW^^b  i 


Write   for  "Green"    PocKet   Catalogue. 


LANG'S  LATHES 


ARE     NOW     MADE     IN 


New    Workshops 

Replete    with    the    Highest    Class   of    Tools. 
COME    AND     SEE     THEM. 

JOHN  LANG  &  SONS,  Johnstone,  nr.  Glasgow. 


THE     LATEST     DEVELOPMENT     IN     HIGH=SPEED 

TURRET     LATHES 

BRADBURY'S 


RELIANCE 


It    has    decided    advantages   over   any   other   Machine    on    the    market. 


PriccB,  Full  Details,  and  Estimated  Output  per  Day  from 


BRADBURY  &  CO.,  Ltd.,  ""Cr"   OLDHAM, 
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'MfWmiT]!  Railway  Pinch  Bars 


A  Few  of  the  Users  of  the  "  Samson  ' 
Pinch  Bars  — 

Cambrian  Railways. 

Cork,  Bandon  &  South  Coast  Railway  Co. 

Donegal  Railway  Co. 

Great  ^ort^le^n  Railway  Co. 

Great  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co 

Midland  Railway  Co. 

Midland  Railway  Co.,  N.C.  Committee. 

Bolckow  Vaugh.an  &  Co."s  Collieries. 

Grassmoor  Collieries. 

Garforth  Collieries. 

Henry  BrixKS.  Son  &  Co.  Ltd. 

Hoyland  Silkslone  Collieries. 

Houghton  Main  Collieries. 

J.  &  G.  Wells'  Eckington  Collieries 

Mieklefleld  Coal  and  Lime  Co. 

Mitchell  Main  Collieries, 

Shlreoaks  Collieries. 

Sheepbridge  Co,  Iron  and  Steel  Works. 

Staveley  Iron  and  Coal  Co. 


The    "Samson" 

Pinch   Bar 

Is  used  as  a  great 
labour=saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 

OUR   OFFER:- 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL 
CARRIAGE    PAID   BOTH   WAYS. 


SAMSON  <S  CO., 

Garforth,  near  LEEDS. 
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M®5W^ilEILTlf  Systems  for  Engineers 


Why  Do  You  Do  It  ? 

Some  clever  man  said  "  Get  it  done, "  and  a  cleverer  one  immediately  said 
"  Do  it  now,"  while  we  ask,  WHY  DO  YOU  DO  IT  ? 

Assuming  that  you  are  the  managing  head  of  a  business,  we  suggest  that  you  ask 
your  chief  assistant,  WHY  DO  YOU  DO  IT  ?  Take  a  walk  through  your  Counting 
House  and  ask  your  various  employees.  WHY  DO  YOU  DO  IT?  Continue  your 
journey  through  your  works  and  ask  your  foreman  and  workmen,  WHY  DO  YOU  DO 
IT?  We  venture  the  assertion  that  you  will  be  astonished  at  the  lack  of  reason  or  the 
absurdity  of  the  reasons  given  for  doing  the  various  things  in  the  way  they  are  being  done. 

A  majority  will  say,  no  doubt,  that  "  We  have  always  done  it  this  way,"  while 
others  will  say,  '•  I  never  thought  about  the  reasons  for  doing  it  this  w-ay."  Does  not 
this  latter  apply  to  you  ?  HAVE  YOU  THOUGHT  about  the  system  in  use  in 
your  Office  and  Counting  House  .'  You  will  probably  say,  "  I  haven't  had  time  to 
give  the  matter  my  personal  attention.'' 

This,  in  a  majority  of  cases,  will  be  quite  true,  and  this  leads  us  to  ask  you  if  it 
would  not  be  to  your  advantage  to  consult  with  someone  who  makes  it  a  business  to 
think  out  these  problems,  one  who  is  trained  to  detect  weaknesses  and  to  arrange  a 
system  to  correct  the  deficiencies  which  may  appear,  reducing  your  operating  expenses, 
and  at  the  same  time  strengthening  your  organisation. 

It  is  OUR  BUSINESS  to  do  this  !  We  cannot  tell  you  on  this  page  just  how  we 
can  help  you,  nor  will  our  C.italogues  do  so  ;  but  if  you  will  kindly  fill  out  the  Coupon 
below,  indicating  the  subjects  you  are  interested  in,  we  will  send  you  our  Information 
Form  relating  to  them,  and  upon  receipt  of  the  information  asked  for,  will  be  able  to 
arrange  a  system  to  exactly  buit  your  requirements. 

This  will  be  entirely  without  expense  or  other  obligation  upon  you.  If  you  pass 
this  opportunity  to  gain  the  advantage  of  our  experience,  "  WHY  DO  YOU  DO  IT?  " 


Messrs.     ROCKWELL=WABASH     CO.,     LTD., 

69,  Milton  Street,   London.   E.G.;   164,   Buchanan   Street,    Glasgow;    50,   Deansgate   Arcade.    Manchester. 


Please  have  y.ui,  lepie^i-nL;;:  .e  c.ill  nnd  discuss  witli  us  the  subjects  indicated  below,  numbered 

send  us  your  Information  Eorms  relating  to  same  without  expense  or  other  obligalion  to  us. 

XdlllC '. 


Atiitrcis_ 
Business. 


p — 17 


factory  costs 
stores  ledgers 
i'krperual  card  ledgers 
quotatioxs-given 
ouotations— received 
advertising  records  for 

advertisers 
advertising  records  for 

\(;e\ts 
\   vkrti^ixg  records  for 

i  fl;LI~HER.S 


STAFF  REGISTER 
CUSTOMERS    LISTS 
ADDRESSING    LISTS 
FOLLOW-UFSYSTE.MS— SALES 
FOLLOW-UI'-SVSTEMS— OVER- 
DUE ACCOUNTS 
CREDIT  RATINGS 
SHAREHOLDERS'  REGISTER 
FILING  CATALOGUES 
FILING  CORRESPONDENCE 
I'lI.INt;   INVOICES 


It).     PXnERN  RECORDS 
;o.    DRAWING  RECORDS 
21.     ORDER  .SYSTEMS 
;;.     DOCTORS,    DENTISTS,    AND 
OCULISTS 

23.  MEMBERSHIP   RECORDS 

24.  INSURANCE  RECORDS  FOR 

COMPANIES 

25.  INSURANCE  RECORDS  FOR 

HROKERS 

26.  INSURANCE  RECORDS  FOR 

AOFNT^ 


BU 
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Miscellaneous 


I^J.B.Treasure&CO- 

Excelsior  Flre-Pollshed 

GAUGE    GLASSES, 

LUBRICATORS, 
INDIA  RUBBER    WASHERS, 

StC,    &C. 

Vauxhall  Road,  Liverpool. 


.  OILSEED  ANDCAKE  MILLS 

^  Rose,  Downs  &  Thompson,  ^ 

S   ^LTD.    m 

CC  Old  Foundry,   HULL,  — 

and  pri 

12,  Mark  Lane,  LONDON,  E.G.        E 

cc  m 

CD  CO 

WATER  SOFTENING  PLANT. 


DQ 


Match  &  Match  Bojc 

IVIACHINERY. 


Sole  Speciality  slace  establisbmeat  in  I85S  of 


Cable  Adihess  : 
Phosphopos,  Berlin.' 


A.    ROLLER,  Engineer, 

BERLIN    N.20,    GERMANY. 


Catalogues    and    Estimates    for   Complete    Plants    Free    on    Application. 

REFERENCES  TO  MATCH  MANrFACTURERS  ALL  OVER  THE  WORLD. 


'•  Wliert;  men   know   their  cost  and  they  know  their  worth. 
Then   thev  know  their  right   to   the  joys  of  earth."—/-".   Coh'hrook. 

YOU   MAY    know  your  WORTH  at  a  glance  if  you  use 

The  Dade  PERPETUAL 
Stock  Book. 

May  we  tell  YOU  more  about   it  ? 

Write  D.P.L.    Department. 


Business     System    Experts, 
Temple    Bar    House,    Fleet    Street,    LONDON.    E.G. 

TlIl-i.i;!!-  .       DI'.VISKIs'S,    LONDON.'    'Phone  No.  :  6514    Cenlral. 

Branches   and    Representatives:    BIRMINQHAM,   LEEDS.  MANCHESTER. 
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Advertisements  not  appearing  this  week  will  be  found  by  reference  to  the    preceding   or    following    issues. 
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PAGE 

14 
5 
5 


Addy.  George,  &  Co 

Ahlcrs,  Ad.  ...        

Allen.  Edgar,  &  Co.,  Ltd 

AUgcmeine  Elcklricitils-GescUschaft 
Allis-Chalmers  Co, 

Anderson  &  Son,  Ltd.,  D 

Ashmore,  Benson,  Pease  &  Co. 
AsKham  Bros,  i*^  vVHson,  Ltd. 

Asquith,  Willl.TOl,  Ltd 

Atlantic  Press      

Avery,  Ltd.,  W.  &  T 


I^bcock  and  Wilcox,  Ltd 3 

.Baldwin  Loconiolive  Works 2H 

Bateman  s  jM.icliinc  Tool  Co.           ...  Ki 

Baynes,  Charles  ...         — 

Beldam  Packing  and  Rubber  Co.     ...  zb 

Benn,  Sykes        ...  24 

Bennis  &  Co.,  Ltd .,  Ed .ii 

Bertrams,  Ltd 5 

Biuney  &  Son      26 

Bleichert  .1;  Co.,  A.       ...  — 

Btumann  &  Stern,  Ltd 24 

Bolton  &&>„  A 13 

Booker  &  Sullivan         •  ...  3 

Booth  &  Bros.,  Ltd.,  Joseph    Inside  Back  Cover 

BradbiuT  &  Co  ,  Ltd H) 

Brand.  Ed — 

Brtrtts  Patent  Liiter  Co.,  Ltd.          ...  .5 

Breuer,  Schumacher  &  Co — 

Bridge  &  Co.,  David      l.S 

British  Adver!iser  Service  Bureau    .-.  4 

British  Steam  Specialities.  Lid.         ..  — 

Broadbent  &  Suns,  Ltd..  Tl.o;.           ...  — 

^roadbent,  T.  \V.          — 

Brown,  Andrew,  &  Co.  inside  Front  Cover 

Buckley,  Samuel — 

BulUvant  &  Co  ,  Ltd. 


I'AUE 

Cambridge  Scientific  Instrument  Co.. 
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TN  view  of  the  growth  of  electric  tiaction  in 
(  crowded  centres  of  population,  and  the  high 
speed  of  which  the  electric  cars  now  in  service 
are  capable,  more  than  ordinary  interest  attaches 
to  the  exhaustive  series  of  brake  tests  which 
are  being  carried  out  by  the  tramway  officials 
of  the  London  County  Council  under  the  direc- 
tion of  Mr.  A.  L.  C.  Fell,  with  a  view  to  deter- 
mining the  best  form  of  existing  brake.  The 
trials  are  being  carried  out  on  cars  run  at  high 
speed  over  the  County  Council  system,  at  night 
or  early  morning,  when  the  roads  are  fairh' 
free  from  other  traffic,  and  although  the  investi- 
gations are  not  yet  completed,  and  no  actual 
figures  are  now  available,  the  character  of  the 
trials  being  made,  indicates  that  the  report 
when  it  is  issued,  will  be  an  authoritative  pro- 
nouncenunt  on  a  subject  of  growing  importance. 
The  brakes  being  tested  are  those  of  the 
Westinghouse  and  British  Thomson -Houston 
companies.  It  is  evident  that  the  demonstra- 
tion of  a  really  effective  brake,  such  as  would 
enable  cars  to  be  effectively  controlled  in 
London  traffic,  would  be  the  prelude  to  the 
sanction  of  the  Board  of  Trade  to  an  increase 
of  speed  above  the  statutorj^  twelve-mile  limit. 
An  application  has  already  been  made  to  that 
Department  for  the  necessary  permit,  and 
indeed  it  is  understood  that  a  Board  of  Trade 
official  has  been  present   at   some  of   the  trials 


made.  Whether  this  implies  official  sanction 
to  a  speed  of  14  or  16  miles  an  hour  cannot  be 
said  at  this  juncture,  for  the  workings  of  the 
official  mind  are  usually  "  wropt  "  in  mystery. 
It  is  hoped  the  report  on  the  brake  tests  w^ill  be 
published  at  an  early  date,  and  Mr.  Fell  has 
promised  to  contribute  a  paper  on  the 
subject  to  the  Tramways  and  Light  Railways 
Association. 


E.    CUNLIFKK-OWEX,   C.M.G., 

Chairman  of  the  Executive  Committee  of  the  Electrical 
Exhibition,  who  is  expected  to  respond  to  the  Lord 
Mayor's  toast  at  the  inaugural  luncheon  following 
the  opening  of  the  Exhibition  at  Olympia  on  Mondav 
next. 
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The    accompanying    table    illustrates    in    a 
striking  manner  the  economies  which  resulted 
from  the  introduction  of  compressed  air  plant 
at   the   Gray  Canon   Quarry  of   the   Cleveland 
Stone  Company  at  North  Amherst,  Ohio — the 
largest   sandstone    quarry   in    the   world.        In 
the  course  of  a  recent  paper  in  the  Engineering 
and  Mining  Journal,  Mr,  Lucius  L  Wightman 
describes  the  circumstances  under  which  the  old 
steam  plant  came  to  be  superseded.     For  years 
steam-driven    mills,    pumps    and    hoists     were 
supplied   from   scattered    boiler   plants  ;    chan- 
nellers  and  drills  drew  their  steam  from  a  host 
of  small  portable  boilers,  and  over  all  brooded 
the  darkness  of  vapour  and  smoke.       Various 
conditions   combined   to   produce   an   appalling 
steam    consumption    which   was   rendered    still 
more  discouraging  by  the  heavy  fuel  cost.     As  a 
crisis    seemed    near,    the    management    looked 
around  for  a  remedy,  and  compressed  air  was 
decided  upon. 


The  power  plant  installed  is  centrally  located, 
and  is  said  to  represent  the  highest  attainment 
in  steam  and  pneumatic  practice.  Steam 
is  generated  at  iSolb.  pressure  in  lour  water, 
tube  boilers,  equipped  with  mechanical  stokers 
and  induced  draught,  and  aggregating  a  trifle 
over  1,000  boiler  horse-power..  As  originally 
installed,  for  the  Gray  Canon  alone,  only  three 
of  these  boilers  were  in  place  ;  the  fourth  was 
added  when  extra  load  came  upon  the  system. 
Feed  and  circulating  pumps — in  fact,  all 
auxiliaries — are  of  standard  types.  Two  air- 
compressing  units  are  installed ;  they  are 
steam-driven  cross-compound-condensing  two 
stage  Corliss  machines,  with  positive  air-thrown 
air  valves.  At  a  rate  of  speed  of  90  revolutions 
per  minute,  with  air  at  100  lb.  pressure  and 
steam  at  115  lb.,  each  unit  indicates  about 
1,000  h.p.  and  has  a  piston  displacement  of 
6,030  cubic  feet  of  free  air  per  minute.  Com- 
pound steam-driven  jet  condensers  handle  the 
engine  exhaust,  dravving  condensing  water 
from    an    extensive    system    of    cooling    trays 


outside  tin-  power-house.  Kel)eating  steam 
receivers,  between  high  and  lovv-pressure 
steam  cylinders  of  the  main  units  receive  also 
the  exhaust  from  the  condenser  engines.  Air 
cylinders  are  completely  A'ater-jacketed  ;  inter- 
coolers  and  after-coolers  are  introduced  at 
proper  stages.  The  power  plant  in  every 
detail  is  designed  to  secure  minimum  cost. 


My.  Wightman  further  records  that  from  the 
main  jnimarj'  receiver  just  outside  the  power- 
house a  loop  system  of  air-pijie  distribution 
covers  the  entire  working  of  the  Gray  Canon. 
This  live-loop  system  secures  great  carrying 
capacity  at  low  cost,  avoids  any  measurable 
drop  in  pressure,  gives  the  maximum  discharge 
without  drop  on  any  branch,  and  i)ermits  tlie 
repair  or  alteration  of  any  section  without 
crippling  or  affecting  the  remainder  of  tlie 
system.  It  is  a  scheme  of  great  flexibility. 
Frequent  offsets  properly  care  for  expansion 
and  contraction,  proper  supports  relieve  the 
lines  from  sagging  strains.  Amjile  provision 
is  made,  by  tees  and  valves,  for  the  attach- 
ment of  new  branches  as  the  active  zone  shilts 
about.  The  work  is  so  carefully  laid  out  and 
adjusted  that  the  loop  system,  as  a  whole, 
holds  its  working  pressure  for  twelve  hours. 
The  plans  called  for  the  continued  use  as  far 
as  possible  of  the  old  appliances  under  the 
new  svstem. 


Tlie  liaue  of  compressed  air  m  expanding- 
engines  has  been  the  freezing  at  exhaust  ports. 
Mr.  Wightman  mentions  that  at  the  Gray 
Canon  plant  this  trouble  was  anticipated  and 
provided  tor.  A  large  part  of  the  entrained 
moisture  is  condensed  and  collected  in  the 
inter-coolers  and  after-coolers  :  another  portion 
finds  lodgment  in  the  primary  receiver.  From 
this  point  the  lines  grade  to  secondary  receivers, 
where  the  condensation  of  the  entire  line  is 
collected     and     removed     through     cocks.     So 
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perfect  is  this  system  for  removing  moisture 
that  the  plant  was  operated  for  weeks  in  freezing 
weather  without  reheaters  and  with  no  freezing 
whatever.  

The  success  of  the  compressed  air  phiiit  at 
the  Gray  Caiion  was  so  marked  that  two 
neighbouring  quarries  became  interested.  Their 
investigations  led  to  an  extension  of  the  air 
system  to  the  Malone  and  Mussey  quarries, 
distant,  respectively,  about  2,000  and  2,200 
feet  from  the  power  plant.  The  only  addition 
necessary  at  the  power-house  was  the  fourth 
boiler,  already  noted,  and  a  second  primary 
receiver  from  which  the  new  pipe-line  leads. 
The  present  equipment  of  four  boilers, 
aggregating  1,028  boiler  horse-power,  has  re- 
placed 49  isolated  boilers,  with  a  combined 
capacity  of  1,800  boiler  horse-power. 

An  examination  of  the  table  shows  that  with 
air  as  a  power,  the  number  of  active  machines 
was  reduced  from  that  cf  the  old  system  ;  yet 
the  output  of  the  quarry  has  been  increased 
since  the  new  plant  was  installed.  This  apparent 
paradox  is  due  principally  to  the  increased 
constant  pressure  and  the  increased  activity' 
of  the  air. 


Mr.  George  H.  Winstanley,  F.G.S.,  M.I.M.E., 
who  recently  gave  the  members  of  the 
Institution  of  Mining  Engineers  an  account  of 
the  scheme  of  mining  education  adopted  at 
Manchester  University,  is  joint  editor  with 
Mr.  F.  Percy,  M.I.M.E.,  A.M.I.Mech.E.,  of  the 
last  literary  effort  of  the  late  C.  M.  Percy, 
F.G.S.,  M.I.M.E.,  just  issued  from  the  press 
and  published  by  Collins  and  Kingston  of 
Manchester.  Rarely  does  an  editor  find  him- 
self in  such  close  relationship  to  his  author  as 
Messrs.  Percy  and  Winstanley,  the  one  being 
an  only  son  and  the  other  a  close  colleague. 
The  work  in  question  is  entitled  "  The 
Mechanical  Equipment  of  Collieries,"  and  com- 
prises upwards  of  600  pages,  with  more  than 
400  illustrations.  Mr.  C.  M.  Percy's  long  and 
varied  experience  in  colliery  engineering,  an:l 
his  vvidepread  popularity  as  an  authority  and 
writer  on  engineering  matters,  are  a  sufficient 
guarantee  that  the  subject  is  dealt  with  in  a 
thoroughly  efficient  manner.  We  have  not 
yet  seen  the  volume,  but  are  assured  that 
it  is  calculated  to  prove  of  great  value  to 
mining  students,  mining  engineers  and  colliery 
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Gray 
Canon. 

Mussey 

and 
Malone. 

Gray 
Canon. 

Mussey 

and 
Malone. 

Pnal  pnnRilmpiinn      J 

Tons.    Dols. 
50  at   200 
20  „    200 
16  „  1000 
7  „  1000 
15  „    3-00 
6  „    300 
9  „    IM 
3  „    1-25 
2  „    1-25 
2  „    1-25 
2  „    200 
2  „    200 

Dols. 
10000 

icooo 

4500 
11-25 
2-80 
400 
5-00 
10-00 

337-75 
1G4-S5 

Dols. 
40-00 
70-00 
18-00 
3-75 
2-50 
400 
250 

140-75 
62-25 

Tons.    Dols. 
Siat    1-60 
10    „    1-60 
12    „  10-00 
5    „  10-00 
9    „    300 
4    „    3-00 

Dols. 
34-80 

120-00 

27-00 

1-00 
172-SO 

Dols. 

Labour  and  attendance  at  cfaannellers  ^ 

Labour  and  attendance  at  drills  < 

Firemen  at  koist£    j 

Firemen  at  pumps  and  drill  boilers  ..  5 
Firtmen  at  mills  (12-hoar.shif ts)          ^ 
Boiler-repair  gang   ^ 

16-OJ 
50-05 
12-OJ 

Cote  for  re-heater   j 

Total  coets  per  day i 

Total  saving  per  day  i 

•50 

78-50 

~ 

Aggregate  saving  per  day,  227-20doIs. :  \kt  year  of  300  days,  OS.IiWdols. 
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We  are  glad  to  note  that  the  Local  Govern- 
ment Board  ha\-e  issued  an  order  permitting 
of  a  further  variation  in  the  provisions  of  the 
Highways  and  Locomotives  Amendment  Act. 
so  as  to  authorise  the  use  on  highways  of  loco- 
motives, the  driving  wheels  of  which  are  fitted 
with  the  Pedrail.  This  action  has  been 
taken  after  communicating  with  a  number 
of  bodies  representative  of  the  local  authorities 
concerned,  and  after  considering  the  various 
suggestions  made  to  them  on  points  of  detail. 
One  of  the  chief  difficulties  which  Mr.  Diplock. 
the  inventor  of  the  pedrail,  has  had  to  con- 
tend with  has  been  the  impossibility  of  getting 
a  licence  for  an  extended  trial  on  the  road, 
owing  to  the  Locomotives  Acts  never  having 
contemplated  walking  machines.  It  was  only 
by  obtaining  an  order  from  the  War  Office 
making  it  a  Government  trial  that  he  was 
enabled  to  get  a  run  from  Lincoln  to  London 
last  November.  During  the  first  two  days  of 
the  trial  referred  to.  the  defects  which  manifested 
themselves  were  confined  to  the  water  lifter 
and  pumj).  etc.  It  was  not  until  the  third  da\ 
that  anything  went  wrong  with  the  pedrails. 
and  then  only  matters  of  detail,  which  did  not 
prevent  the  continuance  of  the  run  to  London  ; 
and  we  hear  that  in  his  latest  design  the  inventor 
has  rendered  their  recurrence  impossible.  It 
will  be  remembered  that  the  trial  from  Lincoln 
to  London,  extending  over  a  week,  was  attended 
throughout  by  one  of  the  chief  inspectin,ii 
engineers  of  the  Local  Government  Pioard, 
and  the  sub.^equent  granting  of  the  oider 
speaks    for    itself. 

Two  workmen  in  Johannesburg  were  recently 
engaged  in  discussing  the  British  Association. 
One  of  them  was  overheard  to  say,  "  I  have 
not  seen  them  yet.  When  do  tliey  play  ?  " 
Light  was  onl\  thrown  upon  this  somewhat 
cryptic  remark  when  it  transpired  that  the 
gentleman  who  made  it  thought  the  Association 
was  a  footlKiU  team.  Since  then  a  deal  ot 
misconception    has   doubtless    been   cleared    u)) 


on  both  sides.  There  has  even  been  an  exchange 
of  thought  with  the  natives.  The  members 
during  their  visit  went  down  to  the  roots  of 
ethnology  by  witnessing  a  native  wedding,  and 
there  is  probably  not  a  learned  professor  among 
them  who  could  not  tell  us  exactly  how  many- 
head  of  cattle  the  fortunate  bridegroom  had  to 
pay  for  his  dusky  bride — a  matter  which,  after 
all,  is  just  as  important  in  its  way  as  the  manu- 
facture of  diamonds  or  the  consideration  of 
steel   as   an  igneous  rock. 


Perhaps  the  correct  answer  to  the  Johannes- 
burg query  would  have  been  that  members  of 
learned  association--,  at  meetings  of  this 
description,  play  for  the  greater  part  of 
the  time.  Most  people  know  that  except  for 
the  serious  few  these  meetings  are  a  species 
of  gigantic  picnic.  They  may.  and  generally  do. 
begin  with  a  flourish  of  pow-wow  and  a  vigorous 
application  of  civic  drums.  The  president  may 
open  up  with  remarks  upon  the  intimate  con- 
stitution of  matter,  but  everybody  knows  that 
business  will  soon  be  concerned  with  the  intimate 
constitution  of  turtle  souj).  In  short,  the 
members  set  out  with  the  intention  of  having 
a  "  good  time,"  and  as  regards  the  South^African 
meeting  of  the  British  Association,  everything 
points  to  the  fact  that  they  have  had  it. 
The  party  left  for  England  on  the  _>oth  inst. 


Even  the  usually  staid  Reuter  seems  to  have 
received  a  marked  impression  of  the  festive 
side  of  the  South  African  visit  of  the  Brit  ish 
Association.  Their  correspondent  at  Beira 
chronicles  the  fact  that  "  The  embarkation  of 
the  members  of  the  Association  on  board  the 
steamer  Durham  Castle  was  like  the  setting 
out  of  a  warlike  expedition.  Almost  every 
man  and  woman  was  armed  with  tomahawks, 
spears,  assegais,  shields.  knobkerrie>.  and  many- 
were  also  laden  with  e\-ery  kind  of  trophy, 
skins  and  heads  of  game,  horns,  ostrich  eggs, 
sjamboks,  native  musical  instruments,  and 
even  liirds'  nests." 
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A  hiuulred  cadets,  comprising  the  lirst  contingent 
have  arrived  at  the  Royal  Naval  College,  Dartmouth. 

The  Electrical  E.Khibitioii  opens  on  Jlonday  at 
Olympia.  A  preliminary  notice  of  some  of  the  exliibits 
will  be  found  at  page  625. 

The  gold  produced  in  the  Transvaal  during  August 
amounted  to  428,58:  oz,,  valued  at  ;{ 1,8 20,496,  an 
increase  of  9,076  oz.,  on  the  previous  month. 

Owing  to  the  recent  heavy  rains  in  the  Elan  Valley, 
Birmingham  is  now  for  the  first  time  getting  its  water- 
supply  entirely  from  Wales,  under  the  new  system. 

Professor  Ayrton's  estimate  ot  the  power  potential 
of  the  Zambesi  Falls,  with  their  present  mean  flow, 
IS  stated  to  be  only  580,000  h.p.,  compared  with  tlie 
available  3,000,000  of  Niagara. 

The  dates  of  the  ordinary  general  meetings  of  the 
Institution  of  Electrical  Engineers  for  the  session 
1905-6,  have  been  fixed  as  follows  :  1905 — November 
9th  and  23rd;  December  7th and  I4lh.  1906 — Jauuary 
nth  and  25th;  Februarj'  8th  and  22nd;  March 
Sth  and  22nd  ;  April  5th  and  26th  ;  May  loth  and 
24th. 

The  fifty-ninth  session  of  the  Institution  of  Engineers 
.uid  Shipbuilders  in  Scotland  will  be  opened  on  the 
evening  of  October  24th,  when  the  president,  Mr. 
James  Gilchrist,  will  deliver  an  address,  which 
will  be  followed  by  the  reading  of  a  paper  on 
"  The  Determination  of  the  Principal  Dimensions  of 
the  Steam  Turbine,  with  special  reference  to, ^Marine 
Work,"  by  Mr.  E.  M.  Speakman, 
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A  Useful  Boiler-House  Aeeessorj'. 

The  importance  ol  the  part  played  by  the  atmosphere 
in  furnace  comlnistiou  is  too  well-known  to  be 
insisted  upon.  It  has  been  over  and  over  again 
demonstrated  that  a  good  or  faulty  regulation  of 
dampers  will  make  a  vast  difference  to  the  coal  l>ill. 
Unfortunately-,  it  has  not  always  been  easy  to  keep 
a^check  on  the  stokers,  especially  during  the  night, 
and  those  who  have  experienced  difficulty  in  this 
direction  wiU  welcome  the  recording  instrument  which, 
under   the   name  of  the   Phcunix   Recording   Draught 


.^ 


FIG.    I.      THE    PHa-;XIX    DRAUGHT   GAUGE. 


Gauge,  has  been  put  on  the  market  by  Messrs.  Sanders- 
Rehders  and  Co.,  of    108.  Fenchurch-street,  E.C. 

The  dial  guage  shown  in  fig.  1,  is  mounted  on  the 
front  of  the  boiler  in  a  prominent  position.  A  bell 
floating  on  glycerine  is  enclosed  in  the  body  of  the 
instrument,  which  !■-  in  communication  with  the 
outside  atmosphere.  A  tube,  connected  with  the 
boiler  flue  by  means  of  a  gas  pipe  enters  at  the  bottom 
of  the  instrument  and  is  carried  under  the  bell.  The 
draught  from  the  chimney  creates  a  partial  vacuum 
under  the  bell,  which  is  forced  down  by  atmospheric 
pressure.  This  motion,  as  w-ell  as  the  slightest  devia- 
tion in  the  draught  are  transmitted  accurately  to  the 
dial  l>v  means  of  a  small  chcular  rack,  and 
pinion. 

Thus  in  a  short  time  the  stoker  can  ascertain  the 
minimum  draught  with  which  he  can  work  satisfactorih" 
and  will  adjust  his  damjiers  accordingly. 

The  recording  instrument  which  forms  part  of  the 
apparatus  is  shown  in  fig.  2.  It  automatically  and 
continuously  registers  on  a  chart  the  exact  draught 
with  which  the  stokers  are  working,  and  also  affords 
a  reliable  means  of  controlling  the  periods  of  stoking 
and  cleaning. 

As  the  makers  point  out,  this  1-.  oi  the  greatest 
importance,  as  some  stokers  are  wont  to  fire  heavily 
at  long  intervals,  thus  either  admitting  more  air 
than  required,  whiclt  means  a  loss  of  heat,  or  else 
producing  black  smoke  until  the  fire  is  burned  tlirough. 

At  the  Hibernia  Coal  Mines,  no  less  than  nineteen 
ot  these  draught  gauges  are  in  use. 

Canadian  Mining  Developments. 

The  Toronto  correspondent  of  the  Iron  Age  says 
that  a  new  problem  in  metallurgy  has  been  raised  1>\- 
the  discoveries  out  of  which  the  new  town  of  Cobalt  ha.^ 
grown  in  the  Temiskaming  mining  district.  Ores  dis- 
covered at  this  point  on  the  Temiskaming  andNorthern 
Ontario  Railroad  are  remarkable  for  their  composition. 
They  contain  cobalt,  silver  and  nickel,  along  w-ith  other 
minerals,  in  an  admixture  that  is  seldom  met  with. 
Not  only  are  they  remarkable  for  the  association  ol 
minerals  not  often  found  together,  but  they  are  even 
more  notable  for  the  richness  of  their  .silver  and  nickel 
contents.  Much  has  yet  to  be  proved,  but  the  opinion 
is  quite  freely  expressed  that  there  is  no  other  place 
in  the  worUl  where  silver  averages  so  large  a  proportion 
of  the  ore.  The  nickel  content  is  likew  ise  extraordinary. 
So  exceptional  is  the  problem  these  deposits  present 
that  the  Provincial  Government  has  at  last  decided 
to  withdraw  from  sale  or  lease  the  four  townshijis 
in  which  the  veins  arc  traced.  This  step  is  taken 
preparatory  to  the  devising  of  a  scheme  for  the  better 
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administration  of  the  deposits 
in  the  piibhc  interest.  Intiuen- 
tial  newspapers  maintain  that 
the  coiintr\~  might  as  well  be 
without  these  rich  deposits  if 
the  province  is  not  to  derive 
some  revenue  from  them,  for 
it  is  pointed  out  the  benelit  of 
their  development  goes  almost 
wholly  to  foreigners.  In  the  town 
of  Cobalt  a  very  large  proportion 
of  the  population  is  made  up 
of  miners  and  prospectors  from 
fields  in  other  countries,  notably 
the  United  States.  The  ores 
are  shipped  for  treatment  to  the 

United  States,    for   there   is   no 

suitable    refinery    in    Canada. 
It    has    just    lieen  announced 

that  the  Canadian  Copper  Com- 

pmv     has     completed    arrange- 
ments to  enter  the   market  as  a 

purchaser  of  the  ores.  A  crusher 

is  being  erected.      The  ore  will 

be  roasted  in  retorts    to   rid    it 

of   the  arsenic,   which  is  present 

in  large  percentages.      Then    it 

will  be  smelted   in   the  ordinar\- 

way.     The  refining  will  continue 

to  be  done  in  New  York. 

This    action  of  the    Canadian 

Copper  Company  may  operate  to 

prevent      another     development  KKi.  2 

for       which      there       is       some 

demand — namely,   the    establishing  of    a    CTOVcrnmcnt 

smelter. 

The  Configuration  of  Niagara. 

In  the  course  of  an  article  in  the  Scientific  .\mericnn, 
Mr.  Alton  D.  Adams  states  that  Horseshoe  Fall, 
Niagara,  has  receded  more  than  260  ft.  within  the 
memory  of  living  man,  and  is  now  travelling  toward 
Lake  Erie  at  the  rate  of  fully  500  ft.  a  century.  .\t 
present  the  crest  of  the  fall  has  a  length  of  about 
3,000  ft.,  but  if  the  present  rate  of  erosion  continues 
the  length  of  the  crest  may  reach  8,000  it.  or  more 
within  the  next  half  millenium. 

One  incident  of  tliis  change  will  be  its  effect  on  the 
great  power  plants  between  Dufferin  Islands  and 
the  present  crest  of  the  Fall,  along  the  shore  of  yueen 
Victoria  Park.  Directly  in  front  of  and  only  700  ft.  to 
1,000  ft.  distant  from  these  plants  will  then  be  the 
crest  of  the  Fall,  and  a  great  reduction  of  the  water 


dk.\i:ght   recordi.sg   instrvmext. 

level  at  their  intakes  must  result.  The  present  stock- 
holders and  bond-holders  in  these  plants  need  not 
be  alarmed,  however,  for  long  before  the  clianges 
mentioned  can  be  completed  much  of  the  equipment  of 
these  plants  will  have  sunk  in  rust,  after  having  earned, 
it  is  hoped,  at  least  a  fair  return. 

The  Ohio  Society  of  Mechanical,  Electrical  and 
Steam  Engineers,  holds  its  annual  meeting  in  Canton 
on  NovemLer  the  17th  and  18th.  at  which  meeting 
there  will  be  election  of  officers  and  some  proposed 
changes  of  the  constitution  will  be  acted  upon. 

An  ordinary  view  of  the  Zambesi  Bridge  at  Victoria 
Falls  does  little  to  indicate  the  gigantic  proportions 
of  the  structure  and  tlie  vast  area  it  spans.  South 
Africa  shows  this  in  a  novel  way,  by  placing  in  a  photn 
of  the  bridge,  a  view  of  the  highest  building  in  New 
York.  It  appears  that  the  bridge  could  comfortably 
accommodate  the  huge  skyscraper  with  40  ft.  to  spare. 
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Junior  Institution  of  Engineers. 

Ou  Saturday  alternoon  last,  September  i6th,  the 
members  of  this  Institution  paid  a  visit  to  the  Staines 
Reservoirs  Communication  Works  (including  pumping 
plant  and  boilers)  ol  the  Metropolitan  Water  Board 
at  Kempton  Park.  The  visit  was  made  by  permission 
of  the  chief  engineer,  >Ir.  William  B.  Bryan,  and  under 
the  guidance  of  Mr.  Joseph  Francis,  engineer  of  the 
works,  and  Mr.  C.  'vV.  Pettit  (member),  representing 
the   contractors — Messrs.    John   Aird    and    Sons. 

From  the  Staine;  Reservoir  intake  the  water  will 
flow  into  a  suction  tank  (1,000.000  gallons  capacity) 
from  which  it  will  be  pumped  to  a  height  of  24  ft- 
into  two  subsiding  reservoirs  (300,000,000  gallons 
joint  capacity).  Thence  it  will  flow  through  42  in. 
pipes  to  the  filter  beds,  twelve  in  number.  Sand- 
washing  apparatus  is  provided,  and  settling  tanks  and 
coke  filters  for  treating  the  effluent  sand-washing  water 
before  its  delivery  into  the  Thames.  The  filtered 
water  will  be  pumped  through  a  42-in.  main  to  Crickle- 
wood  (iji  miles),  where  it  will  be  again  pumped  3J 
miles  to  a  service  reservoir  at  Fortis  Green,  Finchley,  at 
a  level  of  29S  ft.  above  O.D.  The  engine-house  at 
Kempton  Park,  which  was  open  to  the  inspection 
of  the  members,  contains  two  first-lift  engines,  three 
second-lift  engines,  and  eight  boilers.  The  members 
of  the  Institution  were  afterwards  entertained  by 
Messrs.  John  Aird  and  Sons. 

Slate  Qur^rrying  at  Llanberis. 

.\n  enormous  body  of  rock  which  was  impeding  the 
development  of  a  certain  j)ortion  01  the  Dinorwic 
slate  quarries,  Llanberis,  was  brought  ilov\n  on 
Saturday  Ijy  means  ot  explosives.  The  dyke,  con- 
sisting alnio'^t  entirely  of  bastard  granite,  was 
estimated  to  weigh  about  100,000  tons,  ana  in  order  to 
render  the  removal  as  complete  as  possible  ten  shafts 
had  been  lored  in  the  rock  at  two  different  levels  as 
receptacles  for  the  explosives.  Five  of  these  shafts 
werewnrked  at  the  backof  the  rock  from  the  outside, 
while  the  remaining  five  were  situated  beneath  the  rock 
at  the  end  of  a  tunnel  iiored  from  the  outside.  Thus 
two  independent  sets  ol  shafts  were  provided,  and  the 
firing  of  one  .set  was  separated  from  the  other  by  an 
interval  of  several  minutes.  Each  shaft  was  .50  ft. 
deep.  Four  tons  of  Xobel's  explosive  gelatine  were 
used,  and  the  firing  was  effected  by  means  of  a  i  5  minutes' 
time  fuse,  wliicli  was  connected  with  detonators  wliich 
fired  an  instantaneous  fuse. 

.^n  assemljly  of  the  Panama  Canal  Commission 
will  take  place  on  the  Isthmus  on  October  ist,  attended 
by  the  advisory  board  ol  engineers. 


Sip  Wm.  H.  Bailey  on  Methods. 

Sir  William  H.Bailey  contributes  a  suggestive  article 
to  the  current  number  of  Method  entitled  "  Methods 
for  Young  Mechanics  and  Captains  of  Industry." 
The  article,  however,  appears  to  be  more  concerned 
with  maxims  than  with  methods  ;  its  dominant  note 
might  be  summed  up  in  the  phrase  :  Cultivate  force  of 
character.  It  includes  a  number  of  aphorisms  from 
which  we  quote  the  following  : — 

"  An  educated  engineer  is  like  a  storage  battery  ; 
he  must  be  ready  for  instant  use." 

"The  time  for  the  all-round  man— the  Jack-of-all- 
trades — having  passed,  one  particular  subject  must  be 
chosen,  and  that,  in  a  perfectly  sane  manner,  kept 
well  to  the  front." 

"  Whatever  may  be  the  character  of  your  studies, 
whatever  may  be  your  lot  in  life,  learning  without 
imagination  is  poverty." 

"  The  time  is  now  past  when  illiterate  men,  however 
able,  can  influence  our  commercial  destinies." 

"  If  young  Englishmen  ever  had  a  chance,  as  we 
call  it,  they  have  it  now^  for  the  rewards  of  scientific 
and  honest  industry  are  greater  than  ever." 

All  these  remarks  are  sufficiently  inspiring.  It  is 
certainly  time  that  someone  defined  the  methods  and 
maxims  by  which  young  engineers  are  to  reach  the 
goal  of  success.  A  man  was  recently  advertised  for 
to  look  after  an  electrical  plant  in  the  country  and  he 
was  also  to  keep  an  eve  on  the  cow  and  make  himself 
generally  useful  about  the  estate.  A  contemporary 
also  has  been  devoting  columns  to  correspondence 
which  seems  expressly  designed  to  show  that  the 
rewards  which  Sir  William  Bailey  refers  to  are  largely 
chimerical. 


The  long-discussed  project  of  tunnelhng  the  Col 
de  la  Faucille,  and  finally  Mont  Blanc,  is  at  last  (says 
a  Paris  correspondent)  to  be  carried  out,  M.  Gauthier, 
Minister  of  Public  Works,  has  concluded  the  necessary 
financial  arrangements  with  the  Paris,  I,yons,  and 
Mediterranean  Railway  Company.  The  Swiss  Govern- 
ment has  also  agreed  to  assume  part  of  the  cost. 

The  viaduct  which  Sir  William  Arrol  and  Co.,  Ltd., 
are  to  build  to  span  the  Walney  Channel  between 
Barrow-in-I"urness  and  Vickerstown  is  lu  be  of  the 
Scherzer  tyjic.  The  opening  span  will  lie  the  largest 
yet  constructed  in  this  country.  The  width  between 
the  footway  parapets  will  be  50  ft.,  and  tlie  total  length 
of  the  bridge  between  the  abutments  will  be  1.123  ft. 
There  will  be  eight  spans  of  the  lattice  girder  type. 
The  Scherzer  rolling  lift  leaves  will  be  in  the  centre, 
and  will  be  actuate<l  by  electric  power. 
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ELECTRICAL  EXHIBITION  AT  OLYriP/A. 


THE     exhibition    which    will     be    opeaed    by    the 
Lord  Mayor  at  Qly mpia  on  Monday  next,  promises 
to  be  quite  the  most  notable  of  its  kind  that  has  yet 
been    held    in    this    country.       The   exhibits    at    the 
exhibition  will  cover    all  branches  of   the  industry — 
nghting,  traction,  the  driving    of    machinery,    electro- 
metallurgj',  and  domestic  applications.     The    develop- 
ment of  electrical  science  during  recent  years  and  its 
growing  applications  to  the  needs  of  our  great  industries 
has  put  it  into  the  front  rank  among  applied  sciences. 
Yet    in    spite    of     the    marked    developments    which 
have  taken  place .  during    the    last    ten    years    there 
are,   as  Colonel  Crompton   pointed  out  in   the   James 
Forrest    lecture   a   few   months   ago,    many    problems 
in    electrical    engineering    which    await    solution.     In 
particular  those  arising  out  of  the  electrical  operation 
oftram  ways  require  further  investigation,  while  those 
connected  with  railway  traction   are  among  the  most 
important. 

The  exhibition    is    being    run 
under  powerful  auspices.       It  is 
under  the  patronage  of  the  Insti- 
tution  of    Electrical  Engineers, 
and  supported  by  the  National 
Electrical   Manufacturers'   Asso- 
ciation.      The   president    is  Sir 
William    H.    Preece,    and    he  is 
backed    by   a   strong  executive 
committee   of  which  Mr.  E.Cun 
liffe-Owen.   of  the  Metropolitan 
Electric  Supply  Company,  is  the 
chairman.     M  the    moment   ol 
writingit  looksasif  things  might 
be  a  little  unready  on  the  opening 
day,  but  tliosewho  are  in  a  posi- 
tion to  know  are  confident  that 
Monday  morning  will  see  no  signs 
of     unpreparedness.      Certainly 
magnificent     efiorts     are    being 
made  to  this  end.     Some  three  or 
four  hundred    men    are    now  at 
work  daily,  excavating,  building 
f  oundations.and  making  arrange- 
ments for  a  successful  opening. 

The  Institution  of    Electrical 
Engineers   is   giving  something 
more  than    mere  patronage,  in- 
asmuch as  it  has  made  arrange-        p,j.   j      gi<een"s 
ments  for  a  number  of  eminent        combi.sf.d,  kixrd 


members  of  the  institution  to  delivet  lectures  with  a  view- 
to   educating   the   public   in    the  development   of   the 
industry,  more  particularly  in  its  application  to  com- 
mercial needs.       The  following  is  the  list  of  lectures 
already      arranged  : — September      29th,       "  Wireless 
Telegraphy,"     by    Mr.     W.     Duddell ;      October     3rd, 
''  Development  of    the    Use  of    Electric   Motors,"    by 
Colonel  R.  E.  Crompton  (past  president)  ;   October  6th, 
''  Domestic    Lighting,"    by   Mr.    J.    Swinburne,    (past 
president)  ;     October    loth,    "  Meters."    by   Mr.    S.    Z 
de  Ferranti  ;    October  13th,  "Telegraph"   (ordinary), 
-jy  Mr.    A.    Martin,  October  17th,  "Arc  Lighting."  by 
Mrs.  .\yrton:   and  October  20th,  "Telephones,"  by  -Mr. 
F.  Gill. 

A  preliminary  notice  of  exhibits  .appears    below, 

E.     GREEN   AND    SON,     LTD. 
This    firm    are  showing  the  Green  economiser  and 
heater  installation  in  conjunction,  which  is  illustrated 
in   tig.  I.     The    latest  design  of  nir  heater  is  specially 
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constructed  to  .supply  a  large  volume  ot  hot  air  tor 
cirving  purposes.  The  heater  is  dei^igned,  with  certain 
modifications,  to  work  on  the  same  principle  as  the 
economiser,  the  air  passint,  tlirough  the  tubes  receiving 
heat  from  waste  flue  gases  in  like  manner  to  the  boiler 
feed  water.  It  may  be  worked  separately  or  in  con- 
junction with  the  economiser.  In  this  case  the 
economiser  is  fixed  nearest  to  the  boilers  and  receives 
the  first  impact  of  the  gases. 

The  heater  consists  of  a  series  of  cast-iron  tubes  9  it. 
long,  with  an  internal  diameter  of  Sl  in.,  which  are 
hydraulically  pressed  into  top  and  bottom  boxes 
of  a  special  sloping  design,  forming  sections  with 
perfect  metal-to-metal  joints.  The  sections  are  fixed 
in  the  main  flue  across  the  path  of  the  gases,  and  are 
connected  at  the  top  and  bottom  by  air  diets  of  large 
capacity.  The  cold  air  is  forced  into  the  apparatus 
by  means  of  a  fan  through  the  air  duct  at  tlie  bottom 
or  the  t0)i. 

In  the  plant  illustrated  the  economiser  coiitains 
144  tubes  and  the  air  heater  72  tubes. 

The  following  are  the  average  results  obtained 
during  a  series  of  tests  made  with  the  combined 
plant  on  April  15th  and  i6th,  1904; — 

Temperature  of  gases  entering  economiser,  460  deg. 
F.,  temperature  of  gases  entering  air  heater,  301  deg.  F., 
temperature  of  gases  leaving  air  heater,  2^7  deg,  F., 
temperature  of  water  entering  economiser  112  deg. 
F.,  temperature  of  water  leaving  economiser  24S  deg.  F., 
temperature  of  air  entering  air  heater,  70  deg.  F., 
temperature  of  air  leaving  air  heater,   152  deg.  F. 

D.    P.    BATTERY    CO.,   LTD, 

Four  types  of  tlie  D.  1*.  liattiries  are  exhiliited. 
The  "Strip"  storage  battery,  the  "  Lumford  Li.glit," 
the  "  l.Jimford  Heavy,"  and  the  "  Lumford  "  station 
tvpe.  In  these  batteries  the  peroxide  plates  are  pro- 
duced by  a  special  electrolytic  process,  which  causes 
the  active  material  to  be  formed  out  of  the  plate  itself. 
The  "  protecting  coat  "  is  thus  extremely  dense  and 
the  oxides  in  good  condition  for  electrolytic  action. 
This  special  construction  gives  a  large  working  area, 
and  is  claimed  to  enable  the  cells  to  be  charged  or  dis- 
charged at  high  rates  with  a  minimum  risk  of  disin- 
tegration or  buckling.  The  spongy  lead  plates  are 
constructed  so  as  to  key  in  the  active  material  on  both 
sides.  The  Lumford  batteries  are  of  the  hanging  type. 
with  cast  Plantc  positives  of  large  surface  with  skin 
formation,  the  plates  being  suspended  upon  the  sides 
of  the  glass  boxes,  and  are  designed  to  meet  the  demand 
for  a  cell  of  this  type,  combined  with  the  simplicity 
of  handling  for  erection  of  the  Strip  type.  The 
"  light  "    Lumford     is     illustrated    in    fig.    2,    and    tlie 


FIG.    2.       LUMFORD    L1(,HT    TYPE    BATTERY. 

Lumford  types  are  suitable  lor  central  station  work, 
or  installations  where  high  rates  of  charge  and  dis- 
charge may  be  necessary. 

EVERETT,     EDGCUMBE    AND     CO.,    LTD. 

We  illustrate  in  figs.  3  and  4  the  leakage  indicators  for 
use  in  coal  mines,  designed  by  tlie  company  Jo 
comply  with  the  1905  Mining  Regulations,  and  which 
have  been  officially  accepted. 

Fig.  3  shows  the  connection  for  dinct-curreut  two- 
wire  systems  witli  both  poles  inserted  and  for  three- 
phase  systems  with  all  three  mains  iiisiilatt-d  the 
connections   are  as   shown   in   fig.   4. 

The  switch  is  lett  permanently  on  the  stop  marked 
"  Normal  "  and  the  pointer  should  then  stand  at  zero 


VIC.   ■;.      SHOWING  CONNECTION   IO[<  lilIiKCT  CURRENT 
TWO-WIRE    SYSTEM,    LEAKAGE    INDICATOR. 
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KIG.    4.      SHOWING    COMNECTIOt^    FOR    THREE-PH\SE 
SYSTEM. 

So  soon  ,i<  a  fault  de\'elops  on  either  main,  the  fact  is 
shown  bv  ,1  deflection  of  the  pointer  in  the  corresponding 
direction.  A  relay  and  electric  bell  are  also  provided, 
so  that  the  presence  of  a  fault  is  at  once  indicated  and 
the  attention  of  the  attendant  drawn  to  it. 

Daily  readings  are  to  be  taken  and  duly  entered  up, 
of  the  deflections  obtained  when  the  switch  is  con- 
nected to  the  stops  marked  "  -f-  test  "  and  "  —  test." 
These  readings  give  an  indication  of  the  relative  leakage 
from  the  positive  and  negative  mains  respectively. 

This  firm  is  also  showing  a  watt-photometer  and 
street  lighting  photometer. 

PEARSON    FIRE    ALARM,    LTD. 

The  protection  hitherto  afforded  by  automatic  nrc 
alarm  in  Imsiness  premise.s  in  which  loose  steam,  acids 
or  excessive  moisture  are  present,  has  been  liable  to 
interruption.  The  Pearson  Company,  however,  by 
the  use  of  specially-designed  instrument,  illustrated  in 
fig.  6,  proposes  to  cope  with  this  difficulty,  and  this 
form  of  ri'c-losed  thermostat  is  exhibited  for  the  first 
time.  It  i-mbodies  the  principle  of  expansion  of  metal 
and  is  built  in  the  form  of  an  oblong  chamber  appro.xi- 
mately  ;  in.  by  2  in.  by  iHn.  This  box  carries  upon 
the  underside  fixed  rigidly  to  it  a  thermal  strip.  In  the 
centre  of  the  strip  is  erected  a  metal  pin  having  an 
insulate:!  tip.  This  pin  passes  into  the  bo.x,  through  a 
packed  diamber,  thereby  guarding  against  an  accumu- 
lation of  moisture  or  acid,  but  leaving  the  blade  free 
to  move  (or  the  purpose  of  making  contact.  The  in- 
ternal apparatus  consists  of  two  contacts  built  upon  an 
insulated  base  and  connected  to  a  terminal  at  each  end. 
One  contact  is  adjustable  as  to  temperature  :  the  other 
contact  is  built  upon  a  flexible  hard-drawn  phosphor 
bronze  spring,  and  rests  upon  the  insulated  pin  of  the 


tlK-rraal  strip.  .Vny  deflection  of  this  strip  by  means 
of  heat  at  once  affects  the  position  of  the  flc^dble  con 
tact,  and  when  the  heat  reaches  the  temperature  at 
which  the  instrument  is  set,  contact  is  made  and  tlie 
alarm  is  given.  The  connecting  wires  are  led  to  the 
terminals  through  stuffing  boxes,  and  to  facilitate 
inspection,  a  cover  is  provided,  which  is  seated  upon  a 
thermal  packing  held  rigidly  in  place  by  metal  screws. 
It  is  claimed  that  movement  of  the  contacts  can  only 
be  effected  by  the  action  of  heat,  and  by  reason  of  the 
terminal  wires  being  enclosed,  no  imperfect  insulation 
can  occur  owing  to  the  presence  of  moisture,  acids,  etc 
Fig.  5  show  a  section  of  the  latest  type  of  Pearson 
thermostat. 

When  the  metal  strip  /;,  which  is  firmly  fixed  at 
each  end,  expands,  it  makes  contact  with  the  pointer 
r,  which  is  in  connection  with  one  terminal  through 
brass  plate  /,  but  is  Isolated  from  base  a,  and  the  other 
terminal,   whicli   latter   is   in   contact   with  metal  strip 


FIG.    5.      SKCTION-     OF    THKRM03TAT,    PEARSON 
FIRE   ALARM    COMPANY. 

.')  through  the  base  a.  so  that  as  .soon  as  the  pointer  c 
and  the  metal  strip  make  contact  the  connection 
is  made  between  the  two  terminals  to  which  the  wires 
are  connected.  These  terminals  are  not  shown  in 
the  section.  Tt  may  be  noted  that  the  pointer 
(•  is  attached  to  a  Fahrenheit  scale,  and  the  thermostat 


FIG.   6.       .\|.;\v    DESIGN'    FOR    ENCLOSED   THERMOSTAT. 

is  SO  constructed  that  the  distance  between  the  pointer 
I-  and  the  metal  strip  h  is  regulated  by  setting  the  needk- 
of  the  pointer  at  the  re^^uired  temperature,  and  imme 
diately  that  temperature  is  reached  the  alarm  is  auto 
matically  given.  When  li.xed,  the  pointer  and  scale 
are  protected  by  the  metal  cap  d  to  prevent  accidental 
alteration  of  the  setting. 

(7'o  be  continued.') 
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5TEEL    RaMLWAY    CARRIAGES. 


\Vi:  illustrate  on  the  opposite  page,  the  first  steel-frame 
railway  carriage  constructed  in  this  country.  Cars  of 
this  type  have  been  in  ser\'ice  for  several  years  in  the 
United  States,  and  it  is  stated  that  on  the  New  York 
Subway  wooden  stock  is  to  be  entirely  superseded 
by  these  steel  carriages.  In  this  country  the  Central 
London  Railway  have  e.xperimenteil  with  American- 
built  steel  railway  carriages,  but  it  is  only  n  w 
at  the  initiative  of  Mr.  Yerkes  that  the  Brush  Engineer- 
ing Company  has  turned  its  attention  to  the  work. 
As  will  he  noted  from  the  illustration  the  car  is 
intended  for  service  on  the  Great  Northern,  Piccadilly 
and  Brompton  Railway,  and  it  may  be  added  that 
it  has  been  built  to  the  design  of  Mr.  G.  C.  Cuningham. 
the  general  manager  of  the  Central  London  Railway, 
who,  having  had  experience  of  steel  cars  on  that  line, 
has  been  able  to  embody  in  his  design  several  im- 
provements which  have  been  suggested  by  the 
experience  gained.  The  accompanying  table  gives  some 
interestini;  statistics  with  regard  to  the  car. 

Mr.  Yerkes  has,  from  the  time  he  undertook  the 
responsibilities  in  connection  with  the  traffic  problem 
in  London,  fully  realised  the  necessity  for  ensuring 
absolute  safety  from  fire  on  underground  electric 
railways,  and  some  thousands  of  pounds  were  spent 
by  the  Brush  Company  in  erecting  special  plant  for 
the  chemical  treatment  of  the  timber  to  be  used  in 
constructing  District  Railway  cars  at  the  Lough- 
borough Works.  The  company  was,  however,  already 
experimenting  with  steel-car  construction,  and  it 
became  apparent  tliat  the  future  demand  was  more 
likely  to  be  for  steel  than  for  fire-resisting  timber. 

The  new  railway  carriage  is  claimed  to  be  superior 
to  the  standard  wooden  car  in  three  respects.  The  first 
is  its  absolute  immunity  from  any  danger  of  fire  ; 
the  second,  a  considerable  reduction  in  dead  weight  ; 
and  the  third — consequential  on  the  second — consists 
'n  the  material  reduction  it  will  effect  in  expense  of 
haulage. 

In  view  of  the  shrinking  margin  between  receipts 
and  expenses  on  many  railway  lines,  much  interest 
is  being  manifested  in  the  question  whether 
the  solution  of  this  problem  is  to  be  found  in  the 
substitution  of  steel  for  wood  as  the  principal  material 
employe.  I . 

The  cost  o£  the  steam  or  electricity  required  to 
propel  tacli  ton  of  rolling  stock  in  regular  service  is 
a  very  important  figure  in  railway  economy.  On 
the  London  Underground  lines  it  is  estimated  at  £2'^ 
per   ton     and   a   saving  of   three    tons  in   the   weight 


of  a  coach  is  therefore  worth  /75  a  year  in  net  profit. 
.\s  there  are  over  a  million  passenger  and  goods 
vehicles  on  British  railways,  the  aggregate  saving  to  be 
effected  if  timber  were  superseded  by  steel  would 
reach  a  very  large  sum.  The  steel  carriage  built  by 
the  Brush  Electrical  Engineering  Company  is  formed 
of  a  steel  frame  with  a  body  of  pressed  and  riveted 
steel  sheets.  Its  length  over  platforms  is  49  ft.  9§in., 
its  height  from  rail  to  roof  9  ft.  5I  in.,  its  interior  has 
a  perpendicular  of  "  ft.  6  in.,  whilst  its  extreme  width 
is  X  ft.  9  in.  The  seating  capacity  of  the  car  is  54, 
and  its  total  weight  15  tons  17  cwt.,  against  the  21  tons 
5  cwt.  of  the  Metropolitan  District  Railway  coaches, 
seating  52  passengers  and  the  18  tons  16  cwt.  of  the 
coaches  of  the  Great  Northern  and  City  Railway 
seating  58  passengers.  The  interior  sides  of  the 
steel  coach  are  faced  with  non-inflammable  wood 
panelling,  but  this  is  likely  to  be  superseded  in  future 
deliveries  bv  steel  or  aluminium  sheeting.  There  is- 
nothing  in  the  appearance  of  the  interior  to  differentiate 
it  from  the  ordinary  wooden  carriage.  The  Brush 
Company  is  building  eighteen  steel  cars  for  the  Great 
Northern  and  City  Railway  Companv. 
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A  NEW  WORK   ON  ELECTRIC  TRACTION. 


By   Professor  Robert  H.  Smith,  A.M. Inst. C.E. 


THE  supreme  difficulty  encountered  by  a  writer 
on  the  subject  of  electric  traction  is  that  before 
his  work  is  through  the  press  the  subject-matter  may 
be  in  some  respects  out  of  date.  Electric  traction 
has  made  very  extraordinary  demands  upon  engineering 
skill  during  the  past  decade  and  for  the  credit  of  the 
profession,  it  must  be  said  that  those  demands  have 
been  and  are  being  loj'ally  inet. 

Professor  Smith  has  overcome  the  difficulty  referred 
to  by  seeking  the  co-operation  of  those  who  are  fore- 
most in  this  field.  He  has  been  able  to  get  together 
a  remarkable  record,  and  to  reflect  with  considerable 
skill,  the  present  position  of  this  sphere  of  electrical 
activity,  more  particularly  as  regards  the  trams  and 
tubes  of  London.  The  author,  it  is  true,  goes  further 
afield  dealing  in  detail  with  some  very  well-known 
provincial  tramways  and  schemes  of  electrification, 
and  from  thence  proceeding  to  Germany,  Italy  and 
Switzerland,  but  we  fancy  the  average  reader  will  find 
most  interesting  the  sections  devoted  to  metro. 
politan  areas,  including  as  they  tlo  so  many  works  in 
actual  progress.  .\  point  to  be  noted  is  the  amount  of 
attention  given  by  the  author  to  economic  results  and 
commercial  conditions.  This  we  owe  to  his  con- 
viction that  no  technical  science  will  ever  be  rationally 
complete  until  it  rests  equally  upon  the  two  bases 
of  physical  and  economic  law  which  together  govern 
g^U  industry. 

In  his  preliminary  survey,  the  author  refers  to  the 
large  field  which  awaits  the  successful  evolution  of 
the  secondary  battery  when  the  questions  of  weight 
and  the  mechanical  disintegration  of  the  jilates  have 
been  finally  disposed  of.  .\n  enormous  number  of 
mechanically-driven  shop  delivery  vans,  parcels  vans, 
and  post-office  vans  will  be  used  as  soon  a.s  an  entirely 
satisfactory  and  reasonably  cheap  design  is  jjrocurable. 
He  opines,  however,  that  electric  traction  is  never 
likely  to  have  any  chance  in  the  competition  for  the 
licavy  wagon  and  lorry  traffic. 

As  regairds  the  spread  of  electric  tramways,  we  are 
reminded    that    we    have    been    first    in    the    field  of 
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invention  as  usual,  and  last  in  the  field  of  development. 
The  sting  conveyed  in  this  reflection  is  removed  when 
we  arrive  at  the  middle  of  the  volume  where  it  is 
pointed  out  that  as  a  result  of  these  delays  London  is 
at  any  rate  getting  her  installations  designed  in  the 
light  of  a  vast  amount  of  e.xperience  which  has  had 
to  be  paid  for  in  other  parts  of  the  world.  Moreover, 
electric  traction  is  now  being  pushed  forward  to  such 
purpose  that  according  to  the  author  there  will  very 
shortly  be  some  5,500  miles  of  electric  track  in 
operation  in  the  United  Kingdom.  We  have  over 
;^8o,ooo,ooo  capital  at  the  present  time  expended  or 
subscribed  in  tramway  enterprises,  and  the  author  is 
at  great  pains  to  teil  us  how  it  is  being  spent. 

The  amount  of  power  used,  he  remarks,  is  of  great 
technical  interest  ;  but  it  is  of  minor  commercial 
importance,  its  cost  being  almost  swamped  by  the 
magnitude  of  the  other  e.xpenses  not  amenable  to 
scientific  engineering  minimisation.  The  following 
table  shows  approximately  how  the  cost  of  running 
one  car  over  one  mile  is  made  up  : — 

TOT..4L  Cost  per  C.\r  Mile. 

Working  costs,  .5UI. 

Power       .  .          .  .          .  .          .  .  1.(1. 

Traffic  expenses              .  .          . .  . .          3d. 

General  expenses            .  .          .  .  . .          id. 

Plant  repairs  and   maintenance  id. 

Capital    charges,    4id. 

Roadway  maintenance  and  renewal  .  .         id. 

Depreciation  at  5  per  cent.       .  .  .  .       2id. 
Interest  at  3  per  cent.      . .           . .  i  Ul. 

Total     .  .  .  .  . .  . .        lod. 

The  author  states  that  although  many  minor  installa- 
tions may  do  worse  than  this,  the  above  is  a  con- 
servative view  of  the  capabilities  of  British  electric 
tramways,  and  it  may  be  confidently  reckoned  that 
skilful  and  energetic  management  will  always  be  able 
to  show  somewhat  better  results.  Under  more 
fortunate  conditions  considerably  better  results  can 
and  are  actually  obtained. 
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In  the  earlier  part  of  the  work  we  hear  a  good  deal 
about  our  old  friend  the  Glasgow  tramway  system, 
and  an  informing  chapter  is  devoted  to  the  structure 
and  working  of  overhead  trams. 

Conduit  tramways  naturally  come  next  into  view, 
and  here  the  author  gives,  inter  alia,  an  account  of 
the  length  of  conduit  system  recently  completed  at 
a  cost  of  £13,000  per  mile  between  Kennington  and 
Streatham.  Of  the  new  Greenwich  Central  station  he 
remarks  that  it  is  the  intention  to  lay  dovm  48  water- 
tube  boilers,  working  at  200  lb.  to  the  square  inch 
pressure.  These  are  to  supply  eight  surface  con- 
densing engines,  each  of  a  normal  horse-power  of  6,500, 
at  94  revolutions  per  minute;  or  52,000  h.p.  in  all. 
There  are  to  be  eight  three-phase  <lynamos,  each 
generating  3,750  kilowatt,  or  5,000  h.p.,  at  a  frequency 
of  25  per  second,  and  6,600  volts  in  each  phase- 
difference  ;  the  total  electric  capacity  being  thus 
40,000  h.p..  or  77  per  cent,  of  the  engine  indicated 
horse-power.  There  will  be  one  e.xciter  to  each 
dynamo,  and  the  intention  is  that  it  shall  be  rope- 
driven.  .\U  auxiliary  plant  is  to  be  motor-driven. 
Oil  switches  will  be  used  for  all  high-tension  control. 
and  these  will  be  operated  electrically  from  a  distance 
by  low-tension  relay  apparatus. 

This  station  is  situate  on  the  south  bank  of  the 
Thames,  and  coal  will  be  supplied  to  it  by  water,  con- 
densing water  being  also  taken  from  the  river.  It  is 
intended  to  supply  energy  to  tramways  north  as  well 
as  south  of  the  Thames.  It  is  being  laid  out  under 
the  superintendence  and  direction  of  Mr.  J.  Rider. 
.Vnother  generating  station  is  projected,  and  a  site  for 
it  has  been  purchased  at  the  price  of  £80,000  in  the 
Pimlico  district,  also  close  to  the  river,  with 
wharfage  ;  but  this  is  not  likely  to  be  required  for 
the  next  tew  years. 

Incidentally,  attention  is  devoted  to  the  shallow 
subway  conduit  tram  line  which  is  being  completed 
by  the  London  County  Council  under  the  new  Holborn 
to  Strand  thoroughfare  known  as  Kingsway,  being 
the  first  tramway  link  between  the  Thames  and  the 
northern  jiart  of  the  city.  It  is  hoped,  says  the 
author,  soon  to  break  down  the  persistent  opposition 
that  has  hitherto  defeated  the  proposals  to  bring 
the  tramways  across  the  bridges  and  along  the  Embank- 
ment. When  this  first  line  from  the  north  and 
debouching  on  the  Embankment  is  finished  and  its 
utility  has  been  demonstrated,  it  will  be  found  im- 
possible any  longer  to  obstruct  the  completion  of  the 
network  between  north  and  south.  From  the  point 
of  view  of  tramway  development  in  London,  this  is 
the  most  important  aspect  of  the  Kingsway  under 
taking. 


Elsewhere  the  author  remarks  that  the  Kingsway 
subway  is  an  instructive  case  of  intermediate  character. 
"  .\lthough  at  the  moment  of  writing  this,  it  has  not 
yet  been  finally  determined  whether  conduit  and 
plough  collection  of  the  current  will  be  used,  still  it 
is  safe  to  predict  that  this  will  be  the  case  provided 
that  the  same  system  be  used  throughout  London  north 
of  the  Thames.  It  would  be  extravagantly  un- 
economical to  provide  all  the  cars  running  from  the 
northern  districts  to  the  Kingsway  with  apjjaratus 
for  two  dilferent  methods  of  current  collection  ;  while 
it  would  also  be  considered  in  London  as  intolerably 
inconvenient  to  the  passengers  to  compel  them  to 
change  cars  for  the  purpose  of  running  through  this 
half  mile  of  subway.  Therefore,  the  same  system 
will  be,  or  ought  to  be,  adoi)ted  in  the  subway  as 
throughout  these  northern  districts.  But,  except 
lor  the  sake  of  such  uniformity  of  system,  the  conduit 
is  an  entirely  wrong  construction  for  the  subway, 
as  its  extra  costhness  carries  with  it  no  advantages 
of  any  kind  in  this  situation.  .\n  overhead  wire,  or  a 
third-rail  conductor,  is  clearly  the  best  and  most 
economic  plan  upon  all  railway- tunnel  systems." 

Surface-contact  tramways  and  some  of  the  problems 
connected  therewith  having  been  discussed,  the  author 
weaves  together  a  niass  of  information  on  the  subject 
of  London  deep-level  electric  railways.  Speaking  of 
the  Central  London  .system  he  remarks  that  the 
records  of  current  consumption  do  not  show  that  the 
change  from  the  gearless  locomotive  to  the  motor- 
car driving  has  resulted  in  any  greater  mechanical 
efficiency.  With  the  gearless  locomotives  the  con- 
sumpton  wa.s  from  42  to  48  watt-hours  per  ton-mile. 
With  the  geared  locomotives  it  seemed  to  vary  from 
40  to  58.  Measurements  on  the  motor-car  trains 
oave  from  41  to  48.  It  is  to  be  noted,  however,  that 
the  latter  tests  were  taken  with  trains  some  4c  per 
cent.  Ughter  than  in  the  other  tests,  and  that  with 
heavier  load  the  motor-car  consumption  jicr  ton-mile 
is  probably  materially  less  than  the  above.  The 
motor-car  arrangement,  however,  gives  rather  more 
seating  accommodation  per  ton  of  train.  It  gives 
2-85  seats  per  ton,  whereas  with  gearless  locomotives 
it  was  2-44.  and  with  geared  locomotives  2-57  per  ton. 

.\s  to  the  methods  of  driving  these  deep- level  tunnels, 
the  author  points  out  that  nearly  the  whole  of  the 
Central  London  tunnels  were  e.xcavated  by  hand 
labour,  the  cutting-edge  of  the  shield  doing  no  more 
than  trimming  the  ci'tting  to  proper  sliape  and  .size. 
But  already,  when  the  western  half  of  tliis  work  was 
only  partly  completed,  attempts  were  made  by. 
the  contractor  Mr.  John  Price,  and  his  engineer,  Jlr 
A.  W.  Manton,  to  use  a  boring-machine  which  would 


632 


PAGE'S     WEEKLY. 


Septembek  22,  igo5. 


cut  the  whole  section  without  anv  liaiul  picking.  The 
machine  first  used  was  raountetl  on  a  large  driving 
shaft  lying  in  the  central  axis  of  the  tunnel,  with  a 
front  bearing  in  the  shield  and  a  rear  bearing  upon  a 
girder  platform  Ijolted  to  the  rings  ot  the  completed 
part  of  the  tunnel,  which  platform  carried  the  driving 
engine  operated  by  compressed  air.  The  obstruction 
caused  by  this  central  shaft,  engine,  and  gearing, 
and  the  difficulty  arising  in  the  adjustment  of  the 
bearings  when  the  shield  was  rounding  cur\-es,  caused 
trouble  with  this  machine,  although  it  did  a  great  deal 
of  useful  work,  and  demonstrated  that  the  machine 
cutting-action     was     entirely     satisfactory.  In     the 

tunnels  now  being  excavated  the  bulk  of  the  work 
has  been  done  by  an  improved  machine  electrically 
driven. 

In  his  chapter  on  London  Surface  and  Shallow 
Electric  Railways,  the  author  says  that  considered 
from  the  non-technical  and  non-expert  points  of  view. 
the  decision  to  adopt  low-tension  electricity  for  the 
electrification  of  the  Metropolitan  and  District  Railways 
was  no  doubt  well  justified,  because  of  the  very  large 
financial  and  public  interests  at  stake.  Nevertheless, 
well-informed  and  experienced  electrical  engineers 
regretted  the  decision,  and  there  is  little  doubt  that 
ten  or  twelve  y'ears  hence,  when  the  present  continual 
extension  of  high-tension  systems  have  familiarised 
the  English  public  with  their  economic  merits  ana 
their    comparative    safety,    the    London   Surface    and 


Sliallow  Railways  nou  near  completion  will  be  thought 
as  old-fashioned  as  their  filthy  smoke-and-si'lphur- 
choked  Underground  has  been  regarded  for  fifteen 
years  past.  Thus  does  London  insist  on  marching 
always  in  the  rear  rank  and  living  on  the  standard 
of  comfort  appropriate  to  a  past  generation. 

In  passing,  the  author  notes  how  all  large  modern 
traction  installations  are  steadily  gravitating  towards 
insulated  returns.  For  fifteen  years  the  writer  has 
advocated  this  policy,  and  has  pointed  out  that  it 
will  gradually  become  a  practical  necessity  as  the 
amount  of  electrical  power  transmitted  per  acre  of 
land  surface  becomes  %'ery  large. 

After  giving  a  complete  account  of  the  electrification 
of  the  Underground  Railway,  the  author  proceeds  to 
pro\'Hicial  electric  railways,  and  at  the  conclusion  of 
the  chapter  on  Surface  and  Shallow  Electric  Railways, 
lavs  stress  upon  the  fact  which  we  trust  will  never 
be  forgotten  in  this  country,  viz.,  that  all  electric 
tramwaj'  and  railway  material  can  now  be  supplied 
from  English  and  Scotch  workshops,  of  the  highest 
qualitv,  both  in  design  and  workmanship.  This  may 
be  said  to  close  the  English  section,  for  the  remaining 
chapters  deal  with  the  Berlin  electric  railways  ;  Italian 
direct-current  railways  ;  Elberfield  mono-rail ;  high- 
tension  alternating-current  railways  in  Italy  ;  and 
Sw^iss  three-phase  railways  and  Zossen  high-speed  trials. 
The  work  is  fully  illustrated  and  is  a  creditable  and 
painstaking  production. 


THE    DESIGN    OF    RAILWAY    CARRIAGE    WHEELS. 


Mr.  James  Keith,  A.M.Inst.C.E.,  M.Inst.Mech.E., 
writesa  letter  to  the  Manchester  Guardian  in  thecourse 
of  which  he  asks  :  .\re  the  wheels  of  railway  carriages 
properly  designed  and  constructed  for  the  excessive 
speeds  of  the  expresses  of  to-day  ?  What  w-as  designed 
for,  and  what  was  good  enough  for,  an  average  speed 
of  thirty  or  forty  miles  an  hour  is,  he  fears,  scarcely 
suitable  for  the  excessive  high  speeds  of  the  present 
through  mail  trains,  and  the  only  reason  perhaps  wdiy 
more  such  seemingly  "  unexplained  "  disasters  do  not 
occur  may  lie  in  the  fact  that  as  a  rule  the  loco- 
motives and  coaches  of  such  trains  have  been  almost 
as  proportionately  increased  in  weight  as  they  have 
been  in  speed  running.  The  construction  of  the 
wheels,  however,  with  their  somewhat  unreliable 
guide  or  guard  flanges,  remain  practically  the  same 
as  it  was  fifty  years  ago. 

Remarking  that  there  is  in  general  and  present  use 


practically  onlv  the  projection  ot  an  inch,  more  or 
less,  on  the  inside  of  each  wheel  to  jump  on  all  our 
trains,  and  standing,  as  it  were,  between  life  and  death, 
he  asks  whether  it  is  not  time  to  inquire  why  more 
effectual  means  are  not  taken  to  prevent  any  possi. 
bility  of  the  derailing  of  fast  trains,  where  the  risk 
is  so  great  and  where  the  security  can  at  least  be  made 
so  mechanically  certain  ? 

Why.  asks  Mr.  Keith,  in  conclusion  should  not  the 
Board  of  Trade  carefully  examine  into  this  question, 
so  vital  to  the  travelling  public,  and,  if  necessary, 
decree  that  the  guard  flanges  of  all  the  wheels  of  at 
least  the  fastest  trains  should  be  considerably  deeper 
and  proportionately  stronger  than  they  are  at  present. 
This  being  carried  out  and  everything  else  being  right 
there  should  certainly  never  be  any  more  such  lament- 
able accidents  to  record  "  cause  unknown."  as  that  at 
Wit  ham. 
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THE  USE  OF  GAS  FOR  POWER  AND  HEATING. 


By    Ekn-bst   a.    Dowsox,    A.M.I.Mkch.E. 

(Cotittinicd  jroni  page  589.) 


IN  order  to  illustrate  the  economy  effected  by  the 
use  of  semi-water  gas  plants,  it  will  be  useful  to  set 
out  the  comparative  running  costs  for  power  instal- 
lations of  25  and  100  b.h.p.  respectively,  working  on 
several  well-known  systems. 

ANNUAL  COST  OF  RUNNING  POWER  PLANTS. 


ss 

B.H  P 

100 

B.H  P. 

(A)    Electric  Motor,  taking  current  at 
hi.  per  Board  of  Trade  Unit. 

■J. 

i 

i 

^■ 

d. 

Current,  allowing  f  unit  to  develop 

eadi  B.H.P      205 

0 

0 

820 

0 

0 

Interest,  depreciation,  etc..  at  T\%           4 

10 

0 

11 

5 

0 

Total     £209 

10 

0 

£831 

5 

0 

(B>.  High-speed  Steam  Engine 

with  L^ncasliire  Boiler. 

Coal     5  lbs.  and  i  lbs.  per  B  H.P.  per 
hour,  respectively,  at  12/-  per  ton     90 

8 

0 

289 

5 

0 

Water     4  snllons  per  B.H.P.  per 

hour  at  9d.  per  1,000  j;allons              10 

.1 

0 

40 

0 

0 

Labour,  at  15/-  and  27/-  per  week, 

respectively            ..              ...              37 

10 

0 

67 

10 

0 

Interest,  depreciation,. etc.,  at  10%          35 

0 

0 

100 

0 

0 

Total     £173 

0 

0 

£496 

15 

0 

(C)  Gas  Engine  on  Coal  Gas 

at  2/-  per  1,000  cub.  ft. 

Gas,  at  17  c.f.  and  15  c-f.  per  B.H.P. 
respectively       ...            ...            114 

15 

0 

405 

0 

0 

Labour,  1  hour  per  day,  at  6d.                  7 

10 

0 

7 

10 

0 

Interest,  depreciation,  etc.,  at  10%         16 

0 

0 

50 

0 

0 

Total     £138 

5 

0 

£462 

10 

0 

30    0    0 


(D)  Gas  Engine  on  Semi-water  Gas. 
Coal :  1  lb.  per  B.H.P.  per  hour 

at  20/-  per  ton     ... 
Water :  i  gall,  per  B.H.P.  per  hour 

at  9d.  per  1,000  galls 
Labour,  at  one-third  of  case  B. 
Interest,  depreciation,  etc.,  at  10% 

Total     £69  10 


120     0  0 

8     0  0 

22  10  0 

65     0  0 

£215   10  0 


From  tliis  taole  of  working  costs  it  is  clear  that  the 
combination  of  gas  engine  and  plant,  taken  in  case 
D,  forms  by  far  the  most  economical  installation  to 
use.  In  fact,  the  difference  is  so  great  that,  even 
where  power  is  only  called  for  during,  say,  three  con- 
secutive liours  each  day,  it  will  generally  be  worth 
wliile  to  adopt  the  system.  With  the  exception  of 
wind  and  water  power,  which  are  seldom  available, 
there  is  no  other  way  of  realising  similar  results. 


MARITIME     GAS     ENGINES. 

It  is  of  inti-rest  to  note  that  the  gas  engine  is  now 
being  adapted  to  the  running  of  motor  vessels.  The 
first  installation  recorded  was  that  of  a  canal  barge, 
which  was  lifted  with  gas  engines  and  plant  of  the 
"suction"  type  by  Herr  K.  Capitaine,  of  Frankfort. 
Gas  engines  are,  however,  somewhat  heavv  in  pro- 
portion to  the  power  developed  :  this  and  other  points 
militate  against  their  use  for  the  purpose  on  more 
than  a  moderate  scale,  .\ttention  is  consequently 
being  directed  to  possible  modifications.  The  engine 
designed  by  Herr  Capitaine  embodies  the  principle 
of  the  "  free-flight  "  piston  somewhat  as  in  the  old 
"  Otto  and  I.angen "  engine,  although  the  method 
of  working  is  different.  Messrs.  John  I.  Thornycroft 
and  Co.  are  also  working  in  this  lield.  Great  develop- 
ments are  sure  to  follow  in  tliis  direction. 

The  above  general  remarks  also  apply  to  the  driving 
of  motor  cars  on  the  same  system.  There  are  a  good 
many  knotty  points  to  be  overcome  before  fast  pas- 
senger vehicles  can  be  dealt  with,  but  the  heavier 
class  of  lorries  for  transporting  goods  provide  a  field 
in  which  we  may  e.xpect  some  progress. 

Reviewing  the  practical  working  of  gas  engines,  we 
note  that  Dr.  Otto's  method  of  compressing  the  ex- 
plosive mixture  is  in  general  use.  although  the  cycles 
of  some  of  the  engines,  especially  the  larger  ones,  have 
been  modified  in  recent  years  in  accordance  with  the 
ideas  of  Clerk  and  other  designers. 

While  all  present  da\-  engines  operate  on  one  or  other 
of  these  two  distinct  cycles,  the  "  four  stroke"  or  the 
"  two  stroke,"  there  are,  nevertheless,  quite  a  number 
of  special  arrangements  of  pistons  and  cylinders 
which  are  adopted  by  various  British  and  especially 
Continental  makers  of  large  engines. 

A  notable  installation  is  a  group  of  seven  blowing 
engines  running  at  the  Cargo  Fleet  Ironworks.  Middles- 
brough. These  are  on  the  lines  developed  by  the 
Cockerill  Co.,  and  were  built  by  Messrs.  Richardsons, 
Wcstgarth  and  Co.,  Ltd.  They  have  only  one  power 
cylinder,  jijin.  diameter  by  55  in.  stroke,  and  at  a 
speed  of  80  revolutions  per  minute,  wiU  each  indicate 
800  h.p..  so  that  this  installation  is  a  large  one. 
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TYPES     OF     ENGINES. 

Fig.  I  shows  a  tandem-tylmdor  engine  of  650  h.p. 
by  the  Premier  Gas  Engine  Company.  This  engine 
is  one  of  seven  of  various  sizes,  running  in  a  Wolver- 
hampton works,  using  Dowson  gas,  the  batch  aggre- 
gating i,S(r:)  h.p.  A  further  portion  of  this  installation 
is  illustrated  in  fig.  3,  and  comprises  three  single- 
cylinder  engines  of  250  h.p.  each.  Ml  the  engines  are 
fitted  with  the  Premier  Company's  special  arrange- 
ments for  positively  scavenging  out  the  exhaust  gases 
on  the  fourth  stroke  of  the  cycle. 

An  extensive  installation  of  Westinghouse  engines 
is  to  be  seen  at  the  Central  Electricity  Station,  Wal- 
thamstow,  Essex.  .\t  this  station  there  are  some 
ten  engines  in  all.  aggregating  3,600  b.h.p. ;  they  all 
run  on  Dowson  gas,  and  are  direct  coupled  to  dynamo.^ 
supplying  current  for  working  the  tramways  and 
lighting  the  district. 

Fig.  2  shows  a  two-cylinder  vertical  engine  of  550 
b.h.p.  by  the  Britisli  Westinghouse  ("ompany,  being 
a  sectional  view. 

Continental  makers  of  large  gas  engines  have  gone 
in  for  great  elaborations  in  the  way  of  water  cooling 
in  order  to  get  rid  of  temperature  difficulties.  With 
great  ingenuity  they  have  arranged  to  water-cool   the 


pistons  and  piston  rods  in  the  double-acting  engines, 
in  addition  to  the .  ordin,iry  cylinder  jacket.  The 
exhaust  valves  and  their  casings  are  also  ingeniously 
water  jacketted  in  most  of  these  engines.  It  need 
hardly  be  pointed  out,  however,  that  the  many  com- 
plicated devices  thus  needed,  introduce  additional 
risks  of  failure,  and  it  is  reasonable  to  look  upon  them 
as  a  merely  temporary  endeavour  to  make  a  working 
engine  of  large  power.  In  view  of  these  facts  it  really 
appears  to  practical  engineers  that  the  best  way  of 
building  such  an  engine  is  to  replace  the  large  single 
cylindei  by  seveial  of  moderate  size,  say  three  or  four, 
each  of  wliich  we  know  from  experience  is  capable  of 
being  worked  over  long  periods  without  any  chance 
of  breakdown.  In  support  of  this  view  it  may  be 
noticed  that  there  is  a  decided  feeling  amongst  many 
of  the  most  important  gas  engine  makers  in  the  country 
in  favour  of  the  adoption  of  such  an  arrangement  for 
large    powers. 

Before  leaving  the  matter  of  high  temperature 
difficulties  in  large  engines,  just  touched  upon,  it  is 
impossible  to  omit  speaking  of  the  advances  which 
have  been  made  during  the  last  twelve  months  at  the 
instance  of  Mr.  Dugald  Clerk.  Mr.  Clerk's  principle 
has  been  adapted,  in  the  tirst  instance,  to  an  engine 
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working  on  the  four-stroke  cycle.  After  the  suction 
stroke  of  the  engine  has  been  completetl  and  the  whole 
of  the  explosive  charge  drawn  in.  the  ordinary  ad- 
mission valve  is  closed,  and  through  a  secondary  inlet 
an  inert  diluent  is  introduced  in  such  a  wa v  as  to  stratify 
with  the  charge,  and  not  to  mix  with  it  to  any  serious 
extent.  The  diluent  may  be  either  air  or  cooled 
e.xhaust  gases.  Compression  afterwards  takes  place, 
and  the  charge  is  ignited  in  the  usual  way.  The 
presence  of  the  diluent  serves  to  average  down  the 
flame  temperature  to  an  extraordinary  degree,  and  a 
cool  working  engine  is  obtained  without  any  other 
cooling  than  that  of  the  ordinary  cylinder  jacket. 
Furthermore,  the  power  developed  in  a  cylinder  of 
given  size  is  increased,  with  a  correspondingly-  higher 
thermal  efficiency.  The  practicability  of  these  ideas 
has  been  fairly  well  demonstrated. 

An  alternative  scheme  is  that  arranged  by  M.  Banki, 
a  continental  engineer.  On  this  system  a  few  drops 
of    water   are    sprayed    into    the    cylinder   during    the 


suction  stroke.  This  keeps  down  the  temperature, 
so  that,  even  with  coal  gas,  a  compression  of  200  lb. 
per  square  inch  may  be  used  without  fear  of  pre- 
ignition  ;  a  higher  thermal  elificiency  may  therefore 
be  obtained. 

IMPROVED     IGNITION. 

One  important  feature  which  has  greatly  contri- 
buted to  the  successful  working  of  large  engines  is 
the  improved  form  of  ignition  arrangement.  A  very 
favourite  method  is  the  use  of  a  low-tension  current, 
generated  by  a  magneto  machine  of  the  Simms-Boscl. 
pattern. 

The  normal  system  of  governing  hitherto  in  vogue 
has  been  the  well-known  "  hit  and  miss,"  which  is 
still  the  favourite  one  for  engines  of  small  and  medium 
sizes,  but  latterly  alternative  methods  have  been 
re-introduced. 

Great  advances  have  been  made  by  engine  builders 
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in  the  fjeneral  mechanical  details  ami  strength  of  the 
chief  working  parts,  and  it  is  now  recognised  that  the 
failure  of  some  of  the  earlier  large  engines  was  mainly 
due  to  want  of  strength  and  stiffness  in  such  parts. 
These  troubles  are,  of  course,  easily  nniediable. 

In  another  direction  also,  makers  have  given  much 
attention  to  the  design  of  steady  running  engines, 
suitable  for  driving  electrical  generators  in  parallel, 
and  the  leading  firms  are  now  able  to  offer  engines 
which  can  run  with  sufficient  steadiness  to  drive  alter- 
nators in  this  manner.  It  is  not  uncommon  to  find 
cases  where  the  variation  in  speed  between  full  load 
and  no  load  is  as  small  as  from  2  per  cent,  to  5  per  cent. 

DIVERSITIES     OF     HEATING     WORK. 

With  reference  to  the  many  diversities  of  heating 
work,  it  is  a  little  difficult  to  know  what  to  select  for 
mention,  as  the  field  for  the  apijlication  of  gaseous 
fuel  to  heating  is  even  wider  than  that  of  motive  power. 
One  may  say,  however,  in  the  first  place,  that  almost 
all  heating  processes  now  carried  out  with  solid  fuel 
may  be  better  done  with  gas. 

As  has  already  been  insisted  upon  in  connection 
with  power  plants,  it  is  necessary  to  exercise  a  good 
deal  of  judgment  in  each  case  as  it  occurs,  and  this  is 
even  almost  a  stronger  necessity  where  heating  is 
required.  In  the  first  place,  it  is  necessary  to  decide 
whether  or  not  the  installation  of  a  gas  plant  is  justified 
Ijy  all  the  circumstances.  Obviously,  if  any  given 
appliance,  at  present  coal-fired,  shows  a  very  high 
thermal  efficiency,  one  has  hardly  a  prima  tacic  case 
for  recommending  the  change. 

It  may  be  said  without  hesitation,  however,  that 
very  large  savings  may  be  effected  in  this  direction 
by  most  manufacturers,  .\part  from  any  direct  saving, 
however,  the  adoption  of  gas  firiug  enables  us  to  have 
a  mucli  lietter  control  of  the  temperatures  in  our 
furnaces,  while  the  more  perfect  combination  whicli  is 
effected  is  most  important. 

Temperatures  of  over  2,000  deg.  F.  can  be  obtained 
in  a  crucible  furnace  with  Dowson  gas  without  using 
any  air  blast,  and  taking  the  gas  quite  cold  from  the 
main.  Much  higher  temperatures  than  this  can  be 
obtained  by  using  an  air  blast. 

For  the  larger  industrial  applications  it  is  usual  to 
construct  the  furnaces  on  the  regenerative  system, 
although  these  may  generally  be  of  the  "  continuous  " 
order,  without  recourse  to  the  principle  of  reversing 
currents  usual  in  the  Siemens  furnaces.  The  gas  itself 
IS  taken  hot,  direct  from  the  generators,  witliout  passing 
through  any  system  of  scrubbers.  For  this  class  of 
work  It  is  usually  best  to  employ  bituminous  coal  for 
the  gas  making,  one  reason  being  that  we  thus  get  the 


bt-neht  of  radiated  heat  from  the  luminous  tiame 
obtained.  If  possible,  it  is  also  well  to  utilise  the 
sensible  heat  of  the  gas  itself,  and  to  this  end  the  gas 
generator  should  be  placed  fairly  close  to  the  furnace 
to  be  heated.  For  the  above  and  other  reasons  it 
follows  that  semi-water  gas  supplied  from  a  distant 
central  station  is,  in  the  author's  opinion,  anything 
but  a  good  fuel  for  large  furnaces.  Of  necessity  it 
would  be  supplied  cjuite  cold,  and  as  the  hydro- 
carbons have  been  almost  entirely  eliminated  the 
Hame  affords  little  radiant  heat.  For  the  generality 
of  work  this  system  is  neither  economical  nor  efficient, 
and  cannot  compare  with  the  use  of  self-contained 
installations. 


.Abstract  of  paper  read  before  Birminsli.im  Association  of  Mechanical 
Engineers.  « 


OBITUARY. 


The  death  is  announced  of  George  C.  Rumbold, 
who  superintended   tlic  l)uil(ling  oi   the  Great  Easleni. 

The  news  of  the  death  of  Dr.  Oscar  May,  at 
Frankfort,  has  been  recei\ed  with  keen  regret.  Dr. 
May  was  one  of  the  founders  of  the  Elektrotechnische 
Lehr-und  Untersuchungs-Anstalt  of  Frankfort.  Of 
late  years  he  has  been  consulting  electrician  to  the 
Union  of  German  Fire  Insurance  Companies,  and  he 
was  on  the  "Safety  Resulations  "  Committee  of  the 
Verband  Deutscher  F.lekfrotechniker.  In  his  capacity 
as  consulting  engineer  he  took  a  large  share  in  the 
conversion  of  horse  tramways  to  electric  traction. 

.\lthough  he  played  a  considerable  part  in  public 
alfairs  generally.  Sir  Wyndham  Portal  will  be  best 
remembered  for  his  long  connection  with  the  London 
and  South  Western  Railway,  of  which  he  became  a 
director  in  1861  and  finally  chairman  in  1892.  He 
was  thus  intimately  a-ssociated  with  the  destinies  of 
the  line  lor  over  forty  years,  a  pei  iod  which  saw 
jjreat  developments  in  connection  with  this  railway- 
Daring  his  chairmanship  the  important  scheme 
under  which  the  London  and  South-Western  Railway 
Company  acquired  the  Southampton  docks  was  carried 
through  ;  and,  although  the  chief  credit  for  the 
initiation  of  that  scheme  was  undoubtedly  due  to  Sir 
Charles  Scotter,  then  general  manager,  the  chairman 
himself  fully  realised  the  important  benefits  which 
would  result  to  the  company  from  carrying  it  tlirough, 
and  readily  took  a  leading  part  in  the  negotiations 
that  resulted  in  the  ac  [uisition  of  the  property.  He 
retired  from  the  board  of  directors  in   1902. 
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PROFESSOR  HUDSON   BEARE,    B.Sc,   F.R.S.E.,   M.Inst.C.E..    M.I.Mech.E., 
Regius  Professor  of  Engineering,  Edinburgli  University. 


PROFESSOR   HUDSON    BEARE   was  born  M.Inst.C.E..    where    he     was    engaged    in  the 

at    Adelaide.   South    Austraha.   on    June  design     of    railway    bridges,   and   of   u-on   and 

30th,  1859,  and  was  educated  at  Prince  Alfred  steel  roofs. 

College    and    the    Melbourne    University.     He  Upon    the    completion    of    his    studies     he 

afterwards    entered  the   chief   engineer's  office  entered    the    works    of    the    Ashbury    Railway 

of  the  Public  Works  Department,  where  he  was  Carriage    and    Wagon    Company.    Manchester, 

employed      for     three     years,     and      at      the  In     1884.  while   engaged   with    this    firm,    he 

was    offered     a     post 


same  time  attended 
evening  lectures  at 
the  University  ot 
Adelaide.  Here  he 
eventually  graduated 
B.A..  and  was  awarded 
the  South  Australian 
scholarship,  valued  at 
£200  per  annum,  for 
four  years. 

Under  the  terms 
of  this  scholarship  he 
came  to  this  country 
and  became  a  student 
for  three  years  in  the 
engineering  department 
of  the  London  Uni- 
versity College.  He 
was  awarded  a  Gilchrist 

engineering    scholarship,     and     olHained     the 
B.Sc.    degree.      During     his    course      at     the 


PROK.    HUDSON-    liEARE,    B.SC,  M.INST.C.E. 


by  Professor  Kennedy, 
and    became    an     as- 
sistant   to    him  in  his 
private        professional 
practice,     and    a    de- 
monstrator      in      the 
engineerini(  laboratory. 
University     College, 
London.     He  remained 
with  Pro  lessor  Kennedy 
until    18^7.    when    he 
was      a]>pointed       the 
first     jirotessor   of   aji- 
plied     mechanics    and 
engineering       at      the 
Heriot    ^^'att    College, 
Edinburgh,  which  post 
he    held  for  two  years. 
1  kre  he  was  responsible  for  designing  and  superin- 
tending   the    building    and  equiiunent    of    the 


University    the    second    long     vacation     was  engineering  laboratories  and  workshops,  the  first 

spent  in  an  engineering  shop  in   the  Midlands,  buildings  of  this  nature  on  a  large  scale  put  up  m 

and  in  the  third  year  he    became   a    pupil   in  Scotland.  jHe  organised  the  evening  classes  in  aj)- 

the    drawing     office    of    Mr.    Max     am    Ende,  plied  mechanics,  steam,  and  mechanical  drawing 
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tor  apprentices  in  engineering  works,  and  in 
addition  he  arranged  and  was  responsible  for  the 
lectures,  drawing  office,  and  laboratory  work  of 
engineering  day  students. 

On  the  resignation  of  Professor  Kenned\ 
he  was  elected  professor  of  engineering  at 
University  College.  London.  Professor  Beare 
retained  chis  appointment  until  June,  1901. 
when,  on  the  recommendation  of  the  Secretary 
of  State  for  Scotland,  Lord  Balfour  of  Burleigh, 
he  was  appointed  His  Majesty  Regius  Professor 
of  Engineering  at  Edinburgh  University. 

At  the  London  University  College,  in  conjunc- 
tion with  his  colleagues.  Professor  Flemins;  and 
Professor  Roger  Smith,  he  was  responsible  for 
the  planning  and  equipment  of  the  new  wing 
which  was  built  in  181)5  for  the  engineering 
department. 

Since  his  appointment  to  Edinburgh  in  1901. 
the  number  of  engineering  students  has  steadily 
increased,  and  the  University  Court  having 
obtained  the  necessary  money,  a  new  block  of 
buildings  for  the  engineering  department  is 
being  prepared  for  occupation  at  the  commence- 
ment of  the  ne.xt  session  in  October,  and  a  new 
physics  department  is  to  be  proceeded  with 
immediately. 

During  the  whole  period  since  his  appoint- 
ment to  the  Heriot  Watt  College,  in  1887, 
he  has  lieen  actively  engaged  in  professional 
practice  as  a  consulting  engineer,  and  in  con- 
nection with  this  has  carried  out  for  various 
cUents  d  considerable  amount  of  research  work.  In 
particuhu-  it  may  be  mentioned  that  he  under- 
took a  lengthy  piece  of  original  work  for  the 
Brougliton  Copper  Company,  ^lanchester,  on  the 
strength  of  copper  and  various  other  alloys  at  the 
temperature  of  high  pressure  steam,  and  on  the 
strengtli  of  exceptionally  long  brass  locomotive 
boiler  tubes.  This  work  involved  the  design  of 
several  pieces  of  apparatus  of  a  special  character, 
including  a  small  testing  machine  for  determining 
the  compressive  strength  of  full-size  locomotive 
boiler  tubes. 


Professor  Hudson  Beare  is  a  member  of  the 
committee  on  steam  jackets,  appointed  by  the 
Institution  of  Mechanical  Engineers,  and  is  now 
engaged  on  some  important  researches  in  con- 
nection with  this  committee's  work.  He  was  one 
ot  the  staff  of  observers  who  carried  out  the  marine 
engine  trials  at  sea,  organised  by  the  committee 
on  marine  engine  trials  of  the  aforementioned 
Institution.  In  connection  with  the  work 
of  the  above  committees  he  has  contributed  a 
number  of  valuable  papers  to  the  Institution 
proceedings. 

Professor  Hudson  Beare  was  a  member  of 
the  committee  on  standards  of  thermal  efficiency 
for  steam  engines,  appointed  by  the  Institution 
of  Civil  Engineers  ;  the  report  of  this  committee 
was,  as  our  readers  are  aware,  adopted  by  the 
council,  and  published  in  the  Proceedings  of 
the  Institution.  He  is  also  a  member  of  the 
committee  appointed  by  the  Civil  Engineers  to 
determine  the  best  methods  of  tabulating  the 
results   of   steam   and   boiler   trials. 

In  January,  1903,  Professor  Beare  deHvered 
a  special  lecture  to  the  graduates  of  the 
Institution  of  Mechanical  Engineers  on  "  Recent 
Developments  in  the  Gas  Engine."  A  frequent 
contributor  to  various  technical  journals. 
Professor  Beare  is  the  author  of  many 
articles  on  engineering  matters  in  "  Chambers' 
Encyclopoedia,"  and  a  large  number  of  the 
lives  of  engineers  for  the  "  Dictionary  ot 
National  Biography." 

Professor  Hudson  Beare  was  recorder  for  the 
mechanical  science  section  of  the  British  Associa- 
tion for  the  years  1894-1900,  and  is  a  member  of 
the  research  committee,  appointed  by  this 
section  to  investigate  the  resistance  to  traction 
on  common  roads.  He  undertook  lor  the 
Clarendon  Press  the  English  translation  oi 
the  late  Professor  Cremona's  works  on 
"  Graphical  Calculus"  and  "Graphical  Statics," 
^rpublished  in  1888,  and  is  now  engaged  in 
writing  an  advanced  text-book  on  the  strength 
of  materials. 
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A    NEW    VERTICAL    MILLING    ATIACHnENT. 


'T'HE  accompanying  illustration  shows  an  in- 
teresting  vertical  mUHng  attachment  of  extra 
heavy  and  powerful  pattern,  just  brought  out 
by  the  Kempsmith  Manufacturing  Company, 
of  Milwaukee,  Wis.,  U.S.A.  It  is  designed 
primarily  for  massive  strength  and  rigidity 
sufficient  to  handle  without  undue  strain  the 
very  heaviest  classes  of  vertical  milling  which 
the  power  of  the  main  spindle  itself  will  stand, 
thus  in  effect  converting  a  powerful  horizontal 
miller  into  an  equally  powerful  vertical  miller. 


With  this  end  in  view,  the  attachment,  as  will 
be  noticed  from  the  illustration,  is  constructed 
on  compact  and  simple  lines. 

The  bevel  gears  in  the  head  are  large  face  and 
coarse  pitch,  of  steel,  and  case-hardened.  The 
vertical  spindle  runs  in  unusually  long  bearings, 
in  order  to  maintain  a  perfect  alignment,  and 
its  wearing  qualities  are  claimed  to  be  greater 
than  any  other  similar  attachment.  Provision 
is  given  for  delicate  adjustment  for  wear.  The 
head  can  be  swivelled  to  any  angle  of  360  deg 
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being  graduated  and  its  construction  requires 
only  two  bolts  to  be  handled  in  adjusting  and 
clamping  the  head  securely  at  any  angle. 
Both  bolts  are  very  conveniently  located. 

The  horizontal  bolt  clamping  the  head  in  the 
bracket  has  unusually  rigid  clamping  power, 
being  a  friction  bolt  of  improved  type.  The 
vertical  spindle  has  taper  hole,  and  is  threaded 
tor  large  face  milling  cutters.  Both  the  taper 
hole  and  thread  are  the  same  as  on  the  main 
spindle,  thus  making  all  tools  interchangeable. 
Drawbolts  are  furnished  for  drawing  m  and 
backing  out  of  end  mills,  the  advantage  in  this 
being  well  known.  The  design  of  the  head 
keeps  the  distance  from  the  centre  of  the 
horizontal  spindle  to  the  nose  of  vertical  spindle 
very  short,  so  as  to  permit  of  doing  work 
unusually  high  from  the  table. 

The  attachment  is  drilled  to  the  same  jig 
as  the  columns  of  machines  for  which  it  is 
intended,  so  that  it  can  be  applied  to  any 
Kempsmith  miller,  of  certain  sizes,  now  in  use. 
The  attachment  is  built  in  three  sizes.  The 
European  agents  of  the  company,  Messrs. 
Selig  Sonnenthal  and  Co.,  have  the  Kempsmith 
machines  and  attachment  on  view  in  London. 


INDIAN    COAL    SUPPLIES. 

The  total  Indian  coal  output  last  year 
amounted  to  8,216,700  tons,  and  the  industry 
generally  is  showing  rapid  development,  but 
according  to  a  Times  correspondent,  too 
little  attention  is  given  at  Indian  collieries 
to  the  preparation  and  selection  of  coal  for  the 
markets.  In  the  near  future,  he  says,  Japan 
will  compete  more  vigorously  for  the  Eastern 
markets,  and,  unless  Indian  exporters  specially 
select  coal  for  the  eastern  ports,  the  result  will 
be  that  the  Japanese  coal  will  oust  the  Indian 
qualities.  The  comj)etition  at  most  of  the 
eastern  ports  will  lie  between  India  and  Japan. 
Of  late  years  reports  have  been  published  stating 
that  Indian  coal  mines  provided  a  profitable 
field  for  mechanical  coal  cutting,  but  from 
observations  which  the  correspondent  has  made, 
on  the  spot,  there  seems  little  hope  of  introducing 
mechanical  coal  cutters  successfully.  Indian 
coal  seams  are  thick,  the  general  method  of 
working  is  unsuitable  to  machine  cutting, 
and  native  labour  is  extremely  cheap.  The 
cost  of  machine  cutting  in  India,  as  taken  from 
an  actual  example,  was  found  to  be  double  the 
cost  of  hand  labour. 


NEW5    ITEMS. 


The  Swiss  Government  has  sent  two  experts  to  the 
United  States  to  study  electric  railway  methods. 
These  gentlemen  are  W.  Wyssliny.of  Zurich,  secretary- 
general  of  the  Swiss  commission  for  the  study  of  the 
electrification  of  railways  and  commissioner  of  the 
Swiss  government  for  electric  railway  studies  ;  and 
Charles  Wirth,  of  Berne,  Swiss  government  engineer. 
Their  visit  is  supposed  to  have  some  connection  witli 
the  Swiss  government  plans  to  electrify  the  govern- 
ment lines,  and  to  operate  them  from  water  power 
plants,  utilising  the  motmtain  streams  as  a  source  of 
energy'.  Their  route  of  travel  will  include  Boston, 
Schenectady,  Buffalo,  Detroit,  Chicago,  Cleveland, 
Pittsburg,  Baltimore  and  other  places. 

A  conference  oi  the  unemployed  is  being  called  by 
the  London  Trades  Council,  and  will  probably  be  held 
on  September  30th. 


London  statistics,  1904-1905,  issued  by  the 
County  Council,  shows  that  there  are  18  tramway 
umlertakings  in  Greater  London,  with  a  total  length 
of  iSS  miles,  of  which  115  are  within  the  County  of 
London.  More  than  400,000,000  passengers  travelled  on 
2,000  tramcars  in  the  metropolitan  area,  of  whom 
156,000,000  used  the  Council's  cars.  The  result  of 
the  year's  working,  as  regards  the  municipal  system, 
was:  gross  receipts,  /53(>.239  ;  working  expenditure, 
£442,986;    gross  profits,  /92, 253. 

The  output  of  quicksilver  in  the  United  States  during 
1904,  as  reported  to  the  United  States  Geological 
Survey,  was  34,570  flasks,  valued  at  §1,503,795-  'i'l>e 
production  of  1904  showed  a  decrease  on  that  of  1903, 
which  amounted  to  35,620  flasks,  valued  at  81,544,934. 
The  United  States  is  now  the  world's  leading  producer 
of  quicksilver. 
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FOUNDRY    PRACTICE. 


By  Richard  Moi.dexke. 


T  ABORATORIES  in  foundries  are  stiUlfew  and 
-■— '  far  between.  Only  the  large  works  possess 
them,  and  have  good  men  to  get  results.  The  smaller 
toundries  plod  along  cheerfully  without  troubhng 
their  heads  much  about  the  chemistry  of  iron.  Arrange- 
ments are  now  being  made  to  protect  the  large  as  well 
as  the  small  man,  by  means  of  standard  specifications, 
so  that  he  who  really  wants  to  be  on  the  right  side  for 
right's  sake,  can  do  so  without  going  to  elaborate 
and  expensive  arrangements  at  Iiis  works.  The  com- 
mercial laboratories  can  then  see  that  the  specifica- 
tions are  lived  up  to,  and  the  chances  of  failure  are 
greatly  diminished. 

CALCULATION     OF     MIXTURES. 

To  enable  a  production  of  uniformly  good  castings 
to  be  made,  the  materials  must  necessaril_\-  be  uniform 
m  the  first  place,  and  the  pig  iron,  coke,  and  other 
suppUes  which  come  in  regularly  should  be  investigated. 
Unless  one  knows  just  what  is  happening  in  the  melting 
process  used,  he  will  not  be  able  to  make  his  mixtures 
properly.  It  is  better,  therefore,  while  analysing  the 
material  coming  in,  to  study  the  composition  of  tlie 
castings  made  wliich  have  turned  out  to  be  first  class. 
If,  for  instance,  the  analysis  of  a  series  of  good  boiler 
castings  shows  that  they  should  contain  about  1-90  per 
cent,  silicon,  not  over  0-05  per  cent,  sulphur,  and  not 
over  0-40  per  cent,  phosphorus,  the  carbon  and  the 
manganese  being  those  of  normal  irons,  then  the  mix- 
ture must  contain  the  siUcon  wanted,  plus  that  Inirnt 
out  during  the  melting  (about  0-25  per  cent.).  The 
sulphur  of  the  mixture  must  be  at  least  Q-oi  per  cent, 
lower,  as  this  amount  is  always  added  by  the  unavoid- 
able contact  with  the  fuel.  Ihe  phosphorus  need  be 
but  slightly  lower,  as  the  melting  acts  somewhat  in 
the  way  of  concentration,  tlie  bulk  of  the  heat  becoming 
four  to  seven  per  cent,  smaller.  This  percentage 
by  the  way,  is  called  the  melting  loss. 

In  the  calculation  of  mixtures,  we  have  the  following 
elements  to  deal  with  :  pig  iron,  scrap  of  various  kinds, 
the  fuel,  and  limestone  as  the  flux.  The  pig  iron  may 
be  cither  cast  in  the  furnace  sand  bed,  or  else  in  chill 
moulds,  or  arranged  from  the  furnace  casting  machine. 
Again,  the  pig  iron  may  be  either  charcoal,  coke  or 
anthracite  metal  ;  that  is,  produced  with  these  materials 
as  fuel.  A  further  difierentiation  gives  us  cold-blast 
and    warni-l.lasl    cliarcoal     pig    irons,    therordcr     of 


excellence  being  from  the  finest  cold-blast  charcoal 
irons  down  to  the  poorest  cinder-made  hot-blast  coke 
irons.  The  mixture  to  be  made  may  contain  only  one 
variety  of  pig  iron,  or  else  can  be  built  up  mysteriously 
out  of  twenty-three  ingredients  in  the  pig-iron  Une. 

Building  up  a  mi.xture  intelUgently  has  been  one 
of  the  best  accomplishments  of  science  as  introduced 
into  foundry  practice.  The  chemical  composition 
is  the  basis  of  all  the  preparation  of  heats  for  making 
castings,  whatever  fine  points  may  follow  as  indicated 
by  the  physical  characteristics  of  the  material  in  hand 
and  the  desired  product.  Thr  Foundrymen's  -Associa- 
tions, guided  by  technically  trained  men,  have  brought 
about  a  gradual  revolution  in  the  practices  of  buying 
and  selling  pig  iron,  so  that  now  at  least  three  quarters 
of  the  iron  produced  changes  hands  on  a  basis  of 
chemical  analysis,  whereas  formerly  it  was  its  fracture. 

Granted  that  the  foundry  metallurgist  has  proven  to 
his  satisfaction  that  the  analyses  furnished  by  the  fur- 
naces with  each  carload  of  iron  are  in  the  main  correct, 
he  will  nevertheless  take  the  precaution  to  pile  the 
metal  in  such  a  way  that  he  is  sure  of  uuifor.n  material 
when  he  uses  it.  If  tliis  is  carefully  done  a  very  satis- 
factory arrangement  ensues,  and  one  can  build  up 
a  mixture  at  the  desk  and  be  sure  that  it  will  work  out 
all  right,  without  troubling  to  see  it. 

In  general,  the  more  scrap  used,  the  cheaper  the 
mixture,  but  conversely,  the  less  scrap  used  the  better 
the  melting  loss.  So  a  good  mean  must  be  selected, 
and  this  is  usually  60  per  cent,  pig,  anil  40  per  cent, 
scrap.  This  is  for  general  jobbing  castings  ;  special 
classes  of  work  often  require  pig  iron  wholly. 

SILICON      PERCENTAGE. 

Now  in  figuring  a  mixture,  suppose  tliat  a  good  hmit 
for  the  silicon  has  been  found  to  be  j'l;  per  cent,  for 
the  castings.  Then  the  o'25  per  cent,  lost  in  melting 
added  would  mean  2'40  per  cent.  111  thr  niuture.  Let 
us  say  the  cupola  is  charged  up  111  4,0110  lb.  layers 
of  metal  with  the  coke  ratio  i  to  8  of  iron.  Of  these 
4,f)00  lb.  of  metal  which  should,  at  2^40  per  cent, 
silicon,  contain  96  lb.  of  siUcon,  the  pig  iron  is  to  form 
60  per  cent,  of  the  charge  and  the  scraj)  the  other  40, 
or  2,400  lb.  should  be  pig,  and  1,600  lb.  scrap.  Now 
scrap  is  always  considered  to  contain  a  little  less 
silicon  than  the  castings  of  the  particular  class  from 
which  the  scrap  originated,  as  no  sane  founder  buys 
say.  stove   plate  scrap,   with  its   high  phosphorus,   to 


SEPTKMUEK   22,    1905 


PAGE'S     WEEKLY. 


643 


mix  into  boiler  work  where  specifications  are  the  order 
of  the  (lay,  and  sound,  strong  metal  is  imperative. 
Hence  for  our  purpose  the  scrap  may  be  considered  to 
contain  2"oo  per  cent,  silicon.  It  is  manifestly  impos- 
sible to  analyse  every  piece  of  scrap  used,  hence  the 
necessity  for  arbitrary  figures.  Our  scrap,  1,600  lb. 
at  2'oo  per  cent,  equals  32  lb.  of  silicon.  We  now  have 
32  of  the  96  lb.  accounted  for,  and  hence  the  pig  iron 
must  contain  the  other  64  lb.  which  with  2,400  lb. 
would  approximate  a  silicon  percentage  of  2 '65. 
This  example,  which,  by  the  way,  is  that  of  soft  machine 
castings  of  medium  size,  show's  that  the  yard  must 
contain  irons  of  higher  silicon  content  than  those  given 
before.  We  must  have  our  irons  run  2'oo,  2'25.  2'5o, 
and  2"75  per  cent,  silicon  in  this  case.  Continuing 
the  e.xample  we  note  that  with  pig  irons  averaging 
2*65  per  cent,  silicon  wanted,  the  mixture  will  be 
between  the  2"5o  and  the  275  Umits.  Hence  a  simple 
trial  calculation  will  show  that  it  takes  2,000  lb.  of 
the  2'75  per  cent,  silicon  iron  and  400  of  the  2'50  per 
cent,  silicon  iron  to  do  the  trick.  The  mixture  will 
t'erefore  look  hke  this  : — 

1,600  lb.  scrap,  2"oo  per  cent.  Si    ..  ..      32^0  lb.  Si. 

2,000  lb.  pig  iron,  say  Warwick,  275  per 

cent.  Si 55-0  lb.  Si. 

400  lb.  pig  iron,  say  Clifton,      2'50  per 

cent.  Si.     . .  . .  . .  . .      lo'o  lb.  Si. 


4,000  lb.  Average  240  96'o  lo.  Si. 

It  is  also  ad\'isable  to  have  some  4'oo  to  5'oo  per 
cent,  silicon  iron  in  the  yard,  say  a  carload  at  a  t  ime, 
in  order  to  correct  a  too  sudden  tendency  downward 
in  the  siUcon  of  the  mixture,  as  the  result  of  improper 
working  of  the  cupola  or  furnace.  This  also  enables 
one  to  use  lower  sihcon  and  therefore  cheaper  irons 
in  the  mixture.  It  is,  however,  not  conducive  to  good 
results  ;  the  old  maxim  of  putting  into  the  cupola 
or  furnace  as  nearly  as  possible  the  material  one  wants 
to  get  out  of  it,  holds  good  in  spite  of  all  our  advances 
in  the  science.  It  may  further  be  added  that  if  any 
steel  is  to  be  put  into  the  mi-xture,  the  sihcon  must  be 
correspondingly  increased,  as  steel  contains  only 
.  negUgible  quantity  of  this  element. 

CHARGING     THE     CUPOLA. 

In  charging  up  the  cupola,  atter  the  bottom  has  been 
careftdly  prepared,  and  the  coke  bed  Ughted  up  with 
shavings  and  kindUng  wood,  the  bed  is  brought  up  to 
the  proper  height,  and  charging  commenced.  The  bed 
is  usuallyjOiade  with  a  ratio  of  four  to  one,  that  is 
for  a  4.000  lb.  charge  of  metal,  1,000  lb.  of  coke  goes  in. 
This  is,  of  course,  for  a  good-sized  cupola.  Now  after  the 
first  charge,  the  ratio  is  made  ten  to  one,  in  fact  the  calcu- 
lations aremadeso  that  the  average  of  the  whole  heat  is 


about  one  of  coke  used  to  melt  eight  of  iron.  The  smal 
coke  charges  between  the  batches  of  iron  serve  to  keep 
the  bed  of  coke  underneath  the  whole  heat  at  the 
proper  height,  it  being  essential  to  have  over  ten 
inches  of  coke  above  the  tuyeres,  otherwise  the  wind 
comes  into  contact  with  the  iron  too  soon,  and  either 
cliills  or  burns  the  mct.il.  In  charging  steel  scrap, 
tliis  must  be  selected  from  boiler  plate,  rails,  structural 
material,  or  steel  castings,  if  obtainable.  It  must 
be  neither  too  thick  nor  too  thin,  otherwise  an  irregular 
melting  will  result.  Twenty-five  per  cent,  is  a  good 
amount  to  use  for  very  strong  work.  It  can  be  raised 
up  to  40  per  cent,  if  desired,  but  everything  above  the 
25  per  cent,  will  take  up  so  much  carbon  from  the  fuel 
that  the  value  as  a  reducer  of  the  total  carbon  is  gone. 
Where  much  steel  is  used,  from  2  to  4  per  cent,  of  ferro- 
manganese  should  be  put  into  the  ladle,  as  the  added 
steel  makes  the  melting  point  of  the  metal  go  up. 
and  hence  ferro-manganesc  .gets  in  its  work  as  a  deoxi- 
diser,  a  tliin,?  wliich  is  not  practical  with  the  low 
temperatures  of  ordinary  grey  irons. 

KEEPING     DOWN    THE    SULPHUR. 

We  have  so  far  only  looked  at  the  siUcon.  The 
sulphur  is  another  important  matter  in  a  casting. 
Sulphur  is  the  worst  enemy  of  the  foundrymen.  It 
must  be  kept  low,  or  there  will  be  trouble  in  hght 
castings,  The  calculation  of  sulphur  in  a  mixture 
is  similar  to  that  given  for  siUcon,  but  if  precaution 
is  used  and  the  pig  irons  are  kept  low  in  this  element, 
it  need  not  be  considered  in  the  mixture  calculations. 
Not  only  have  we  to  contend  with  the  sulphur  of  the 
pig  irons,  but  also  of  the  coke  or  anthracite,  if  this  is 
used  ;  the  latter,  however,  giving  far  less  trouble  than 
the  former.  From  001  per  cent,  all  the  way  up  to 
o'O/  per  cent,  is  added  in  the  cupola,  depending  upon 
the  sulphur  in  the  coke  and  also  its  state  in  this  material. 
It  seems  that  only  the  sulphur  which  is  in  the  ash  of  the 
coke  goes  into  the  iron,  and  especially  when  the  heat  is 
run  cold.  It  is  therefore  best  to  use  plenty  of  jfuel 
to  get  good  hot  iron,  as  the  chances  are  that  much  of 
th;  sulphur  is  driven  off  before  the  damage  _is.,' done 
as  well  as  a  better  reaction  had  between  the  Umestone 
and  the  impurities  to  be  slagged  off. 

FUEL. 

.Vntliracite,  making  a  good  hot  fire,  is  a  good  melt  ng 
fuel,  where  the  price  is  not  prohibitive,  and  belongs  in 
the  bed,  the  subsequent  charges  being  of  coke.  In  the 
air  furnace,  naturalh-  only  very  rich  bituminous  coal 
can  be  used  as  a  very  long  flame  is  wanted.  In  spit<-- 
of  only  an  indirect  contact  with  the  fuel,  the  iron  of 
the  bath  will  ab.sorb  some  sulphur,  and  I  have  noted 
where  a  coal  ran  over  300  per  cent,  in  sulphur,  that  the 
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iron  with  only  u'nj  percent,  sulphur orignially came  out 
with  o'23  per  cent,  and  was  worthless.  Only  a  very 
basic  slag  made  with  an  excess  of  limestone  held  this 
sulphur  down  to  safety,  until  other  coal  was  procured. 
.\s  a  side  remark  it  may  be  added  that  the  air  furnace 
is  becoming  used  more  and  more  where  a  better  grade 
of  castings  is  wanted. 

From  the  study  of  the  daily  mixtures  and  all  that 
falls  within  tins  realm,  the  next  important  step  taken 
by  the  technical  man  in  the  foundry  is  the  purchase  of 
the  iron  and  fuel.  The  metallurgist  is  the  most  usefu' 
adjunct  the  purchasing  agent  of  an  establishment 
can  have. 

While  the  importance  of  siUcon  and  sulphur  has  been 
specially  dwelt  upon,  it  is  their  effect  on  the  relation  of 
the  carbon  content  in  a  casting  that  is  really  aimed  at. 
Whether  a  piece  of  cast  iron  is  grey  and  soft,  grey  and 
hard,  mottled  or  white,  and  only  amenable  to  the 
emery  wheel,  depends  upon  the  proportion  of  combined 
carbon  present  out  of  a  high  or  low  total  carbon.  Thus 
with  yi  per  cent,  total  carbon,  0-20  per  cent,  of  wliich 
is  combined,  3'3o  per  cent,  being  graphite,  the  casting 
is  practically  a  twenty  carbon  steel,  with  a  big  amount 
of  graphite  to  lubricate  the  tool  which  cuts  it,  and  at 
the  same  time  weaken  the  structure.  This  is  a  soft 
grey  iron  casting.  Run  the  total  carbon  down  to  say 
2-8o  per  cent.,  but  keep  the  combined  carbon  the  same 
and  we  have  a  much  stronger  grey  iron,  which  is  still 
soft,  and  almost  as  easy  to  machine.  Now  if  you  run 
the  combined  carbon  up,  you  make  a  tool  steel  of  the 
matrix,  with  whatever  graphite  is  present  to  weaken 


the  structure.  The  metal,  however,  is  now  liard  to  tool 
As  the  combined  carbon  is  carried  to  the  full  amount 
of  total  carbon,  we  get  the  white  irons,  which  are  used 
for  rolls,  malleables,  and  usually  require  subsequent 
heat  treatment  to  liecome  serviceable  in  the  industry. 

THREE     IMPORTANT     VARIABLES. 

The  state  of  the  graphite  and  the  combined  carbon  ol 
a  casting  is  the  direct  result  of  several  variable  con- 
ditions. First  the  silicon  content  (and  in  a  lesser 
measure  the  sulphur),  which  when  above  I'/S  per  cent, 
makes  grey  to  black  fractures  in  a  casting,  and  when 
below  may  make  from  light  grey  to  dead  wliite,  accord- 
ing to  circumstances.  The  second  variable  is  the  thick- 
ness of  the  casting  wliich  controls  the  cooUng  rate  ol 
metal  after  it  is  poured.  Lastly,  the  temperature  of 
the  metal  has  its  effect.  .\  hot  pour  always  makes 
harder  iron  than  a  dull  pour. 

The  combination  of  these  three  variables  is  the  sum 
of  our  results  in  the  foundry,  and  a  careful  balance 
brought  to  bear  on  the  mixture  made,  is  what  puts  the 
value  on  the  man  in  charge.  Naturally  it  takes  years 
of  experience  to  handle  these  points  with  confidence 
and  accuracy,  but  it  is  only  by  trial  that  one  learns. 

The  metallurgical  problems  in  the  foundry  are  by  no 
means  easy  nor  few.  For  in  the  making  of  a  good 
mixture  is  not  a  guarantee  that  the  castings  will  be 
right,  for  after  tapping  there  are  a  lot  of  opportunities 
of  spoiling  good  work. 

Abstract  of  a  lecture  delivered  at  the  Case  School  of  .\pplied  Science. 
Cleveland. 
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50UTH    AFRICAN    N0TE5. 


FLOOD     PREVENTION     AT      BLOEMFONTEIN. 

In  .March  last  a  plan  appeared  in  Pace's  Weekly 
showing  the  course  of  the  new  spruit  which  is  being 
cat  through  Bloemfontein  to  protect  the  surrounding 
property  from  floods.  It  will  be  remembered  that  the 
'-'ouncil  decided  to  exca\-ate  a  new  straight  cut  100  it. 
wide  at  the  top  and  nearty  a  mile  long,  the  scheme 
iicluding  the  construction  of  six  new  stone  bridges. 
The  Transvaal  Engineering  and  Contracting  Company, 
Ltd.,  have  made  good  progress  with  this  work  sinci- 
October,  1904.  President  Brand,  Street  Bridge  and 
Fraser  Street  Bridge,  are  now  both  open  for  traffic, 
while  at  Harvey  Road  Bridge  both  ab\itments  are 
completed  and  the  arch  is  in  course  of  construction. 
The  Gordon  Street  abutments  are  ready  for  the  arch. 
The  accompanying  view  of  President  Brand  Street 
Bridge  shows  the  stone  pitching  of  the  new  spruit. 
which  is  of  an  average  height  of  20  feet  on  the  slope. 
.\11  the  arches,  six  in  number,  arc  ot  masonry,  with 
a  span  oi  85  ft.  and  a  rise  of  9  ft. 

The  voussiors,  groins,  face  work  and  parapets 
are  ot  Marseilles  stone  (a  .sandstone  of  excellent  qi  ality. 
of  a  dull  yellow  colour),  obtained  from  quarries'near 
Ladybrand,"  about  seventy-two  miles  by  rail  from 
Bloemfontein.  The  ofher  stone  work  emplojed  on 
the  bridges  is  obtained  from  quarries  belonging  to  the 
Corporation  of  Bloemfontein,  situate  at  Waaihock,  a 
native  location  on  the  south-east  side  of  the  city. 
The  stone  is  brought  from  Waaihock  by  traction  engines. 
The  new  spruit  will  be  quite  straight  from  beginning 
to  end,  and  the  .six  bridges  all  on  one  central  line  will 
produce   a   very    good    elTect.     The    total   amount    of 


tlie  contract  i>  /54.267.  and  the  value  of  the  work 
executed  from  October  Otli,  1904.  to  August  Sth,  1905, 
was  £33,606. 

The  total  value  of  work--  authorised  and  executed  for 
the  City  of  Bloemfontein  under  the  direction  of  the 
citv  enginer  during  <Iie  l.Tst  three  years  amounts  to 
4500,000. 

FLOODS     AT     THE     GAMTOOS     RIVER. 

A  wire  from  Hankey,  Cape  Colony,  states  that  the 
irrigation  works  on  tlie  Gamtoos  River  have  been 
destroyed  by  the  Hoods.  The  damage  done  is  more 
extensive  than  has  hitherto  lieen  realised.  Thousands 
of  acres  under  cultivation  are  submerged  10  ft.,  and 
the  valley  of  the  tiamloos  is  converted  into  a  lake 
extending  for  miles. 


H.    1-.    li.LI,  M.lNsT.C.E., 

City  Engineer,  Bloemfontein. 
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).  WOODWARD    HILL,  A.M.  INST.  C.E., 

Chief  Assistant  Engineer,  Bloemfontein. 

TUBE   MILLS  ON   THE  RAND 

The  tanoililf  liciKlit--  winch  have  accrued  Ironi  the 
installation  of  tul)e  mills  on  the  Robinson  Deep  are 
•  letailed  by  the  Johannesburg  correspondent  of  the 
Airican  World  as  follows  : — 

1.  The  gold  recovery  has  been  increased  by  nearly 
5  per  cent. 

2.  .Approximately  five-eighths  of  the  gold  saved  from 
poino   to  the  waste  dump  represents  additional  profit. 

3.  Upward  of  1,300  tons  per  month  are  being 
crushed  by  the  200  stamps  in  excess  of  former  tonnages, 
owing  to  the  coarser  mesh  screens  being  made 
economically  practicable. 

4.  The.  combination  of  increased  extraction  and 
higher  crushing  capacity  (and  consequent  reduction 
of  working  costs)  have  residted  in  raising  the  mine's 
output  from  £01.547  to  £54,345;  and  profits  from 
,(2S.249  to  £34,125  per  thirty-one  day  month  (March 
.and  July  figures). 

According  to  this  authority  the  liner  question  gives 
less  trouble  than  was  generally  feared.  Both  manganese 
steel  and  silex  liners  have  been  employed  experimentally 
but  owing  to  the  cost  of  the  former  the  use  of  the  silex 
has  now  been  definitely  adopted.  The  life  of  this 
variety  of  liner  maybe  set  down  at  sevenor  eight  weeks, 
and  the  maintenance  costs  amount  to  about  £130  to 
£140  per  month  for  the  two  mills.  The  stoppages 
necessitated  for  internal  repairs  of  linings  constitute 
weighty  factors  militating  against  the  full  efficiency 
of  the  plant,  but  this  will  not  apply  to  future  installations 
iis  proposed  for  the  majority  of  mines  on  the  Rand. 
Ihe  Robinson  Deep  installation  is  incomplete  in  that 
there  is  no  reserve  mill,  both  tubes  being  required  to 


work  constantly  at  full  pressure  to  satisfy  as  far  as 
possible  the  needs  of  the  battery.  When  it  is  under- 
,;tood  that  the  shortest  stoppage  for  liner  replacement 
has  been,  so  far,  of  four  and  a-quarter  days'  duration, 
the  importance  of  a  standby  needs  no  special  reference. 
.\  good  deal  of  experimenting  has  been  undertaken 
at  the  Robinson  Deep  in  connection  witli  the  pebbles 
used  tor  grinding.  The  expense  of  the  imported 
flints,  which  cost  £8  per  ton  and  involve  an  expenditure 
of  £ioo  per  month,  naturally  makes  the  discovery  of  a 
suitable  local  pebble  highly  desirable.  The  well 
worn  pebbles  of  the  Elsburg  series  have  been  tried 
but  their  comparatively  rapid  consumption  makes 
them  no  cheaper  than  the  imported  stones  when 
estimated  on  the  tonnage-regroand  basis.  .\  most 
interesting  experiment  is  now  being  mad<"  with  pieces 
of  banket  as  a  grinding  agent,  but  sufficient  work  has  not 
vet  been  performed  therewith  to  permit  of  positive 
judgment  as  to  the  efficacy  of  the  scheme.  The  savirig 
in  cost  is,  01  course,  very  considerable,  but  investiga- 
tions over  a  long  period  will  alone  determine  whether 
this  is  not  balanced  by  a  loss  in  grinding  capacity. 
Similarly,  local  flinty  chert  is  to  be  tried  for  liners  in 
place  of  imported  silex  blocks. 


PROPOSED  WATER   POWER  PLANT 
IN  BAVARIA. 

A  despatch  has  been  received  from  H.X[.  Consul 
at  Munich  (Mr.  I..  Buchanan),  giving  particulars  of  a 
new  scheme  to  obtain  water-power  in  the  mountains 
of  Upper  Bavaria  from  Lakes  Walchen  (802  metres) 
and  Kochel  (600  metres).  The  project  consists  of 
making  use  of  the  difference  of  the  200  metres  (about 
660  it.)  between  the  level  of  the  two  lakes  to  produce 
the  greatest  hydraulic  power  for  generating  electricity 
Germany  will  possess.  The  turbines  would  be  estab- 
lished in  Lake  Kochel.  The  power  obtained  by 
this  natural  fall  is  calculated  to  equal  jo.oooh.p. 
The  scheme  includes  the  building  of  a  canal  between 
the  two  lakes,  the  tapping  of  the  river  feeding  Lake 
Walchen,  the  construction  of  a  weir  etc. 


The  pipe  plant  used  in  connection  with  the  Dudley 
Port  Power  Gas  Distribution  scheme  is  similar  to  that 
employed  for  the  Coolgardie  Waten,vorks  scheme. 
The  pipes  are  tested  to  a  pressure  of  300  lb.  per  square 
inch,  and  after  being  coated  with  two  layers  of  bitumen, 
between  which  is  one  of  brattice  cloth,  are  ready  for 
laying,  the  joints  being  protected  in  the  same  way. 
As  an  additional  precaution  against  corrosion  where 
the  roads  are  made  of  cinder,  they  are  laid  in  a 
troughing  of  clay. 


PAGE'S     WEEKLY. 


September  22,  1905. 

USES   OF   ELECTRICITY  IN   HINES. 

Bv    IlEN-kv    WiLLOCK    RaveNshaw,  A.M.Iiist.C.E.,   M  F.Iiist.M.E. 

{Co/iliniu-il  from  /><i,?f  543.) 


647 


LIGHTING. 

THE  electric  lightine  of  a  coUktv  is  generally 
independent  of  the  power  plant,  and,  as  a  rule, 
a  continuous  service  is  maintained.  A  pressure  of  200 
volts  direct  current  is  usually  employed,  and  the  shaft 
cables  (in  some  cases  600  to  1,000  yards  long)  have 
to  be  of  ample  section  to  prevent  tm  undue  tlrop  of 
pressure. 

It  is  excellent  practice  to  have  a  separate  dynamo 
for  supplying  the  underground  lighting.  It  is  a 
curious  fact  that  even  in  a  damp  mine  it  is 
easier  to  maintain  a  good  insulation  underground  than 
on  the  surface.  Where  motors  are  used  at  a  consider- 
able distance  from  the  pit  bottom,  it  is  very  convenient 
to  light  the  engine  rooms  and  the  adjacent  roadways 
by  lamps,  in  series,  on  the  power  mains.  Electric 
accumulator  lamps  are  sometimes  employed,  but  they 
are  not  very  largely  used,  the  extra  weight  and  first 
cost  being  against  them. 

Electricity  has  also  been  applied  to  the  lighting 
of  the  ordinary  oil  safety  lamps. 

SIGNALLING. 

Electiic  signalling  cells  have  now  become  very 
popular,  and  in  some  cases  as  many  as  twenty  primary 
cells  are  used  on  a  circuit.  In  order  to  pi  event  danger 
from  sparking  at  the  contacts,  the  new  Home  Office 
rules  limit  the  pressure  on  signalling  circuits  to  fifteen 
volts  in  tiery  mines.  The  bells  and  keys  are  generally 
fitted  so  as  to  be  dust  and  damp  tight.  On  roads  where 
mechanical  haulage  is  employed,  two  bare  wires  are 
stretched  overhead  at  such  a  distance  that  they  can 
be  pinched  together  with  the  hand.  These  wires  are 
connected  to  a  bell  circuit  so  tliat  signals  can  be  trans- 
mitteil  from  any  point  on  the  roadway  to  the  engine- 
man.  The  cost  of  primary  batteries  in  a  large  colliery 
is  considerable,  and  amounts  to  as  much  as  £80  a  year 

for  matciial  alone. 

FUSES. 

Two  systems  are  in  general  use  in  shot  firing  for 
electrically  igniting  the  fuses,  namely,  the  low  tension 
and  the  high  tension.  In  both  cases  magneto  generators 
are  generally  used,  which  are  turned  by  hand,  but,  in 
thecaseof  shaft  sinking,  shots  are  frequently  fired  from 
the  lighting  circuits.  In  the  case  of  the  low  tension, 
the  current  heats  a  fine  platinum  wire  which  fires  the 
detonating  charge.  \  pressure  of  only  a  few  volts  is 
employed,  and  when  several  shots  are  to  be  tired  the 
fuses  are  arranged  in  series.     \\  itli   this  system   it   is 


possible  to  test  for  continuity  of  circuit,  but  this  advan- 
tage is  somewhat  discounted  by  the  fact  that  it  is 
practically  impossible  to  distinguish  between  a  com- 
plete circuit  and  a  short  circuit.  Batteries,  either 
primary  or  secondary,  are  sometimes  used  for  low 
tension  fuses.  With  high-tension  ingition  the  points 
are  a  short  distance  apart,  and  they  are  generally 
coated  with  conducting  and  inllammable  chemicals. 
.\  pressure  only  of  from  30  to  150  volts  is  required, 
and  it  is  probable  that  an  arc  is  actually  formed.  In 
this  system  the  fuses  are  arranged  in  parallel.  High- 
tension  fuses  are  somewhat  cheaper  than  low-tension, 
and  appear  to  be  the  more  popular  with  the  officials 
who  have  to  use  them. 

CHOICE     OF     SYSTEM. 

Both  direct  and  alternating  currents  have  been  largelv 
used  in  mines  with  success,  but  experience  points  to 
the  fact  that  the  alternating  system  is  the  more  suitable. 
Where  large  powers  are  required,  the  difficulty  in 
breaking  heavy  direct  currents  in  enclosed  boxes  is 
very  great  ;  oil  switches  cannot  safely  be  employed 
owing  to  the  quick  break  causing  a  heavy  rise  of  poten 
tial  in  the  circuit,  and  (he  same  objections  apply  to 
magnetic  blow-outs. 

With  alternating  currents  oil  switches  can  be  safely 
used,  and  this  one  point  alone  is  sufficient  to  give  that 
system  a  great  advantage.  The  absence  of  brushes 
and  the  possibility  of  using  squirrel  cage  motors  is  also 
an  advantage,  although  the  modern  motor  gives  very 
little  trouble  at  the'ccmimutator.  1 

High  pressures  ha\'e  no  great  advantages  for  use 
inbye,  as  the  distance  from  the  distributing  centre  is  not. 
as  a  rule,  more  than  two  to  three  miles,  or  well  within  the 
economical  limit  for  a  pressure  of  500  volts. 

ENCLOSED      MOTORS. 

It  is  of  absolute  importance  that  the  safety  of  the 
mine  is  ensured.  The  question  of  enclosed  motors 
is  an  important  one.  and  the  experiments  made  by  Mr. 
W.  E.  Garforth,  and  described  by  him  in  his  evidence 
before  the  Home  Office  Committee,  appear  to  cover 
the  whole  ground. 

It  is  possible  to  run  an  entirely  enclosed  motor, 
the  covers  being  machine-faced  and  elliciently  gas- 
tight,  in  an  explosive  mixture  for  one  hour  without 
ignition.  An  unenclosed  direct  current  motor  will 
ignite  gas.  If  an  enclosed  motor  is  surrounded  for 
fourteen  hours  by  an  explosive  mixture  the  gas  may 
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diffuse  it  into  the  case  and  cause  an  internal  explosion. 
The  internal  explosion  above-mentioned  will  not  of 
necessity  ignite  the  external  mixture. 

THE     FLEXIBLE     SUSPENSION     OF     CABUES. 

.Vlthough  any  new  regulations  are  sure  to  cause 
a  certain  amount  of  hardship  on  those  who  come 
within  their  sphere,  colliery  owners  having  properly- 
installed  plants  have  been  put  to  very  little  expense  in 
complying  with  the  new  rules.  Rule  6,  Section  III., 
which  requires  that  leather  or  other  flexible  material 
shall  be  used  for  suspending  cables  underground,  is 
the  only  one  which  is  likely  to  cause  any  real  hardship. 
This  rule  isof  courseof  somewhat  "cast-iron"  character, 
as  hundreds  of  miles  ol  cables  are  already  lixed  up  by 
cleats,  and  in  many  places,  especially  where  there  is 
very  little  room,  competent  colliery  managers  are  of 
opinion  that  a  flexible  suspension  is  not  suitable. 
QUESTIONS     OF    COSTS. 

The  questions  of  capital  expenditure  and  running 
cost  are  of  the  greatest  importance,  and  it  may  be 
safely  said  that  where  proper  economy  has  not  been 
exercised  in  putting  down  a  plant,  there  will  be  likely 
to  be  found  heavif  working  costs  and  unreliable  running. 

For  colliery  work  the  plant  must  be  of  the  highest 
quality,  but  simpUcity  of  design  is  of  the  greatest  im- 
portance. Where  steam  engines  are  used  an  e.xcellent 
electric  generating  plant,  suitable  for  a  works  or 
colUery,  can  be  put  down  for  ^22  per  kilowatt  output. 
.\  gas  engine  plant  using  coke  or  anthracite  would  cos' 
£24  per  kilowatt,  and  if  coke-oven  gas  is  used  £22 
per  kilowatt.  An  exhaust  steam  plant  of  the  Rateau 
type  would  probably  cost  from/iS  to  £zo  per  kilowatt. 

These  figures  are  taken  from  actual  practice  and 
make  no  allowance  for  spare  plant.  A  margm  of 
about  20  per  cent,  is  generally  allowed  for  spares. 
Depreciation,  and  interest  on  capital  e.xpeiuled,  art- 
items  that  are  of  tlie  greatest  importance  in  calculatuig 
costs. 

COAL     CONSUMPTION 

With  regard  to  coal  consumption  it  must  be  remem- 
bered that  although  coal  may  be  cheap,  boilers  cost 
money  to  put  down  and  maintain.  I  have  gone  rather 
thoroughly  into  this  question,  and  I  find  that,  on  an 
average,  for  every  ton  of  coal  burnt,  the  costs  for 
labour,  boiler  repairs,  depreciation  and  interest  on 
capital,  amount  to  at  least  2s.  6d.,  conseciuently 
even  if  the  coal  cost  nothing,  a  ton  saved  per  day  would 
mean  a  saving  of  at  least  ;^4o  per  annum.  In  large 
collieries  from  50  to  80  tons  a  day  are  burnt  under  the 
boilers,  and  in  many  ca.ses  it  is  practically  certain 
that   this  consumption  could   be  reduced  by  one  half. 

The  following  consumptions  if  obtained  all  the  year 
round  are  not  likely  to  be  improved  on  with  a  200  kilo- 


watt plant  working  16  hours  a  day  :  Steam  engines 
5  lb.  per  kilowatt,  gas  engine  with  anthracite.  fS;  lb. 
per  kilowatt  ;  gas  engine  with  coke,  225  lb.  per  kilo" 
watt. 

The  costs  with  a  good  load  factor  should  not 
exceed  :  — 

Coal  and  boiler  or  producer  charge.s     ojid.     per  unit 

Labour,  stores,  repairs  ..  o'i5d. 

Depreciation  aid  interest        ..  o'25d. 

o'6iv|. 
THE    REDUCED     COST    OF    ELECTRICAL    MACHINERV. 

With  a  plant  of  double  the  size,  the  costs  can  be  re- 
duced to  o'5d.  per  unit.  When  it  is  considered  that 
with  a  200-kilowatt  plant  working  for  ten  liours  a  day, 
a  saving  of  i-ioth  of  a  penny  per  unit  means  ;^25o  per 
annum,  the  importance  of  economy  is  evident.  The 
fact  that  the  cost  of  electrical  machinery  has  been 
enormously  reduced  in  the  last  ten  years,  is  of  great 
advantage  to  power  users,  and  has  given  an  enormous 
impetus  to  electrical  transmissions.  A  slow  speed 
40-h.p.  motor  which  used  to  cost  ;£220,  can  now  be 
bought  for  £100  or  about  £2  los.  per  h.p.,  a  great  con- 
trast to  high-class  steam  engines  which  cost  about  £5 
per  h.p. 

In  putting  down  an  electrical  power  plant  the  cost 
of  the  generating  station  must  be  consiilered,  but  it 
is  an  interesting  fact  that  where  there  are  a  good  many 
motors  working  on  variable  loads  the  demand  seldom 
exceeds  one-half  of  their  aggregate  maximum  capacity- 
For  instance,  a  500  horse-power  dynamo  will  generally 
be  sufficient  to  supply  current  to  1,000  hor.se-power  of 
motors. 

I  am  convinced  that  a  colliery  of  fair  size  can  generate 
electricity  for  its  own  use  at  a  considerably  lower  rate 
than  a  public  supply  can  afford  to  sell  it  at  a  profit 
if  a  proper  allowance  is  made  for  depreciation  in  both 
cases. 

The  advantages  of  the  use  of  electricity  in  mines  is 
in  many  cases  obvious,  and  it  is  certain  that  as  new 
collieries  are  opened  out.  and  old  ones  reorganised 
the  electric  motor  will  be  almost  universally  used  ; 
in  fact  I  feel  fairly  safe  in  saying  that  where  compressed 
air  has  to  be  used  the  air  compressors  of  the  future 
will  be  electrically  driven  in  the  mine  itself.  With 
regard  to  winding,  a  great  deal  has  to  be  done  in  devising 
simple  and  economical  electrical  methods  before  they 
are  generally  adopted,  but  it  is  more  than  likely  that  this 
class  of  plant  will  be  of  great  importance  in  the  future. 
Klectrical  driving  is  being  almost  univers.-illy  adopted 
all  the  world  over,  for  its  all-round  economy  and  con- 
venience, and  these  advantages  are  being  rapidly 
appreciated  among  mining  engineers. 

Abstract  of  a  f*apcr  read  before  Hie  Society  of  Arts. 
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SHIPBUILDING    N0TE5. 


FROM  the  Wallsend  Shipbuilding  Yard,  Messrs. 
Swan,  Hunter,  and  Wigham  Richardson,  Ltd., 
have  launched  a  steel-screw  steamer  for  the  Hall  Line 
service  of  the  EUerraan  Lines,  Ltd.  The  dimensions 
of  the  vessel  are;  length  over  all  389  ft.,  beam  extreme 
47  ft.  5  in.,  and  depth  moulded  3c.  ft.  1 1  in.  She  has  a 
poop,  bridge  and  forecastle.  The  vessel  has  been 
designed  to  carrj-  a  deadweight  cargo  of  about  7,000 
tons  on  a  moderate  draught  of  water.  The  machinery 
has  been  constructed  by  the  Wallsend  Slipway  and 
Engineering  Company,  Ltd.,  and  consists  of  a  set  of 
triple  -  expansion  engines,  having  cylinders  234  in., 
40in., and 69 in.  by 48 in. stroke, steam  being  suppliedby 
two  single-ended  boilers  fitted  with  Howden's  forced 
draught,  and  working  at  a  pressure  of  212  lb.  per  square 
inch.  Thevesselis  being  built  to  the  rules  of  the  British 
Corporation  for  the  Survey  and  Registry  of  Shipping, 
and  will  take  their  highest  class.  She  is  being  con- 
structed under  the  supervision  of  Mr.  Alexander 
Dalrvmple,  the  superintendent  engineer  of  the 
EUerman  Lines.  On  leaving  the  ways  the  vessel  was 
named  the  Lan^lon  Hall,  by  Miss  Beiyl  May  Gill, 
daughter  01  Mr.  George  Gill,  director  ol  the  Hall  Line. 

There  was  launched  from  the  shipyard  of  Messrs. 
Cochrane  and  Sons,  shipbuilders,  Selby,  on  Saturday, 
the  i6th  inst.,  the  steel-screw  trawler  Pelican,  the 
principal  dimensions  being  114  ft.  by  21  ft.  6  in.  by 
lift.  6  in.  depth  of  hold.  The  vessel  has  been 
built  to  the  order  of  Messrs.  The  Cleethorpes  Steam 
Trawling  Company,  Ltd.,  of  Grimsby,  and  will  be 
fitted  with  powerful  triple-expansion  engines  by  Messrs. 
C.  D.  Holmes  and  Co.,  of  Hull.  The  vessel  is  replete 
with  all  the  latest  improvements  for  fishing  purposes. 

On  Friday,  September  15th,  Messrs.  William  Gray 
and  Company,  Ltd.,  launched  the  steel-screw  steamer 
Twili^lii.  which  they  have  built  to  th.e  order  of  Messrs. 
John'  Wood  and  Company,  of  London  and  West 
Hartlepool.  She  will  take  the  highest  class  in  Lloyd's 
and  is  of  the  following  dimensions  :  length  overall, 
342  !t.,  breadth  47  ft.  6  in.,  and  depth  24  ft.  pin., 
with  long  bridge,  poop  and  topgallant  forecastle. 
Tripl'.' -  expansion  engines  are  being  supplied  by  the 
Central  Marine  Engine  Works  of  the  builders,  having 


cylinders  24  in..  3S  in.,  and  64  in.  diameter,  with  a 
piston  stroke  of  42  in.,  and  two  large  steel  boilers 
working  at  180  lb.  per  square  inch.  The  ceremony 
of  naming  the  steamer  was  performed  by  Miss  Harriett 
Wood,  of  West  Hartlepool. 

On  Saturday  last  the  steel-screw  steamer  Queen 
Amelie,  bi:ilt  by  the  Northumberland  Shipbuilding 
Company,  Ltd.,  Howdon-on-Tyne,  to  the  order  of 
Messrs.  Thomas  Dunlop  and  Sons,  Glasgow,  left  the 
Tyne  for  her  trial  trip.  The  steamer  is  the  fifth  built 
for  the  above  company,  and  is  382  ft.  long  by  48  ft- 
beam  by  30  ft.  8  in.  deep,  and  has  been  built  under 
special  survey  to  the  highest  class  at  Lloyd's  spar  deck 
rule  with  extra  strengthening  for  special  freeboard. 
The  machinerj^  has  been  suppUed  by  Messrs.  The  North- 
Eastern  Marine  Engineering  Company,  Ltd.,  Wallsend, 
consisting  of  engines  wdth  cylinders  24*  in.,  40  m., 
and  68  in.  by  48  in.  three  large  boilers  13  ft.  9  in-  ^''V 
lift.,  180  lb.  working  pressure.  The  steamer  will 
carry  7,200  tons  loaded.  During  construction  the 
Queen  Amelie  has  been  superintended  by  Mr.  Broom 
and  Mr.  Mcintosh.  The  trial  trip  proved  in  even.- 
way  satisfactory,  a  speed  of  12J  knots  behig  easily 
obtained. 

On  Wednesday,  the  13th  inst.,  the  steel-screw 
steamer  Clavcrhill.  built  by  Messrs.  Craig,  Taylor 
and  Co..  Ltd..  Stockton-on-Tees,  to  the  order  of 
Messrs.  E.  Haslehust  and  Co.,  London,  was  taken  to 
sea  for  her  trial  trip,  which  proved  very  satisfactory. 
The  vessel  is  of  the  following  dimensions,  369  ft.  by 
49  ft.  by  28  ft.  0  in.  moulded.  She  is  built  of  steel 
■  to  the  highest  class  in  Lloyd's  under  special  survey, 
with  poop  and  bridge  combined,  and  topgallant  fore- 
castle, water  ballast  in  double  bottom  fore  and  aft, 
and  in  peaks.  She  has  been  built  on  the  deep -frame 
principle,  giving  large  clear  holds  for  stowing  cargo, 
with  large  hatches,  and  is  rigged  as  a  fore  and  aft 
schooner.  The  engines,  which  have  been  constructed 
by  Messrs.  The  North -Eastern  Marine  Engineering 
Company.  Ltd.,  have  cylinders  26 in.,  42  in..  7-  '"•  ^V 
48  in.  stroke,  with  tliree  large  steel  boilers  working  at 
I  So  lb.  pressure,  and  over  a  course  of  six  miles,  a 
speed  ot  \2\  knots  was  maintained. 
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There  was  successfnllyllaunched  from  the  yard  ol 
the  Caledoiiian'F.n^infering  and  Shipbuilding  Company, 
Preston,  on  Thursday,  a  steel-screw  tugboat,  "O  ft. 
by  6  ft.  by  8  ft.  y  in.,  built  to  the  order  of  Mr.  .Albert 
Westcott,  of  Plymouth.  The  vessel  was  christened 
the  Herbert,  by  Miss  Thornborough,  in  the  presence 
of  a  large  number  of  spectators.  The  company  are 
at  present  very  l)usy,  having  several  other  vessels  on 
the  stocks.  ' 

The  Oberlianscn  was  launched  by  Swan,  Hunter, 
and  Wigham  Richardson,  Ltd.,  on  Thursday,  the 
14th  inst.  from  their  Neptune  Shipyard,  Newcastle- 
on-Tyne.  This  vessel  is  being  built  to  the  order  of 
the  Deutsch-.^HStralische  D.G.  of  Hamburg,  for  their 
.•Vustralian  service.  She  is  of  steel,  386  ft.  in  length 
by  50  ft.  beam,  and  will  attain  the  highest  class  in 
Lloyd's  Register.  .\  special  feature  of  the  steamer 
is  that  large  provision  is  made  for  the  carriage  of 
meat,  etc.,  at  a  low  temperature,  a  very  complete  system 
of  refrigerating  machinery  being  fitted.  The  engines 
are  of  the  quadruple  expansion  type,  and  are 
constructed  on  the  Yarrow  Schlick  and  Tweedy 
system.  They,  together  with  the  boilers,  are  being 
built  at  the  Neptune  Works  of  Swan.  Hunter,  and 
Wigham  Richardson,  Ltd.  The  launch  was  witnessed 
by  a  large  company  including  Capt.  Hahn  and  Mr. 
Stefifen  of  Hamburg,  representing  the  owners.  The 
christening  ceremony  was  performed  by  .Miss  Elsie 
Tweedy,  of  Kelso  House,  Newcastle-on-Tyne. 

On  Wednesday.  September  13th,  Messrs.  R.  Craggs 
and  Sons,  Ltd.,  launched  from  their  Tees  Dockyard 
Middlesbrough,  a  fine  steel  cargo  steamer,  3 58  ft. 
6  in.  long.  5c  ft.  8  in.  beam.  J5  ft.  h  in.  depth  moulded. 
This  vessel  is  being  built  under  special  survey  in 
excess  of  the  highest  class  under  Lloyd's  three-deck 
rule  with  one  dec'r:  laid  having  poop,  bridge  and  fore- 
castle. The  machinery  will  be  fitted  by  the  North- 
Eastern  Marine  Engineering  Company,  Ltd..  ol  Sunder- 
land, and  will  have  cylinders  25  in.,  42  in.,  <i,s  m.  by 
45  in.  stroke,  steam  being  supplied  Ijv  ti\o 
large  single-ended  boilers  working  at  iS(^  lb.  to' 
the  .square  inch,  16  ft.  9  in.  diameter.  I  iie  vessel 
has  been  Inidt  to  the  order  of  The  ICnglish  and 
American  Shipping  ('ompans'.  Ltd.  (C.  T.  liowring  and 
Co.,  Ltd.,  managers),  ol  London,  and  on  leaving  the 
waj's  «as  named  /.afra  by  Miss  Hay,  of  SacondJC 
Park,  Herts.,  daughter  of  one  of  the  directors  of  the 
company.  The  specifications  have  been  supervised 
and  the  construction  of  the  hull  and  machinery  has 
been  superintended  by  .Messrs.  Jacobs  and  Barringer, 
of  London,  and  (  aptain    TowiU. 


On  the  14th  inst.  there  was  launched  from  the  ship- 
building and  repairing  yard  of  Messrs.  S.  P.  Austin 
and  Son,  Ltd.,  Sunderland,  the  steel-screw  steamer 
Lord  Stewart,  which  has  been  built  to  the  order  of 
Ml.  S.  J.  Ditclifield,  of  Seaham  Harbour.  The 
vessel  is  designed  to  carry  2,200  tons  deadweight 
capacity  on  light  draft.  She  will  be  classed  too  .\.i. 
in  Lloyd's  Register  under  special  survey,  and  will  be 
specially  adapted  for  quick  loading  in  the  coal  and 
general  trades.  The  triple-e.xpansion  engines  will  be 
supplied  by  the  North-Eastern  Marine  Engineering 
Company,  Ltd.  The  deck  machinery,  including 
steam  winches  and  patent  quick-warping  windlass, 
is  liv  Clarke,  Chapman  and  Co.,  Ltd.,  and  the 
steam  steering  gear  by  Doukin  and  Co.  The  ship 
and  machinery  have  been  constructed  under  the 
superintendence  of  Mr.  Chilton,  of  Seaham  Harbour. 
The  ceremony  of  naming  the  vessel  was  performed  by 
Mrs.  Brough. 

On  Thur.sday,  September  14th,  .Messrs.  William 
Gray  and  Co.,  Ltd.,  launched  the  steel-screw 
steamer  Harlech,  which  they  have  ijuilt  to  the 
order  of  London  owners.  She  will  take  the  highest 
class  in  Lloyd's  and  is  of  the  following  dmiensions: 
length  overall,  353  ft.  6  in.,  breadth  49^1.  6  in.  and 
depth  25  ft.  2  in.,  with  e.xtra  long  bridge,  poop  and 
topgallant  forecastle.  Triple-expansion  engines  are 
being  supplied  by  the  Central  Marine  Engine  Works 
of  the  builders,  having  cylinders  2$\  in.,  4o\  in.,  and 
67  in.  diameter,  with  a  piston  stroke  of  45  ui.  and  two 
large  steel  boilers  for  a  working  pressure  of  iSolb. 
per  square  inch.  The  ceremony  of  naming  the 
steamer  Harlech  was  performed  by  Miss  Freda  M. 
Harrison,  of  Sydenham,  London. 

At  Darlington  forge  on  Saturday,  two  large 
stern  frame  castings  for  two  new  Cunard  liners  were 
inspected.  These  vessels  are  being  built  by  Messrs. 
J.  Brown  and  Co.,  Clydebank,  and  .Messrs.  Swan 
and  Hunter,  Wallsend,  and  will  be  the  largest  vessels 
afloat.  According  to  a  Times  correspondent  the 
stern  post  made  at  Dprlington  forge  for  these  vessels 
weighs  47  tons,  the  after  brackets  22 i  tons  each, 
and  the  forward  brackets  24  tons  each.  The  total 
weight  of  the  rudder  will  be  ahout  70  tons.  .X  charge 
of  70  tons  molten  steel  was  required  in  casting  the  stern 
frames,  and  the  total  weight  of  the  castings,  including 
the  stern  frame  hatches  and  rudder,  is  about  220  tons. 

These  castings,  wliich  are  stated  to  be  the  largest 
ever  produced   in  England,  will  very  shortly  be  ready 

lor  di-patch  to   the  shipbi.ilders. 
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INSTITUTION  OF  MINING  ENGINEERS. 

ANNUAL   GENERAL    MEETING. 

(Continued  from  pa^e  597.) 


EARTH    IN    COLLIERIES. 

Mr.  Syunkv  F.  Wai.kkk   read  a  paper  on  this  subject 
of  which  the  following  is  an  abstract  : — 

Three  points  appear  to  be  evident  from  the  special 
rules  for  the  installation  and  use  of  electricity  in  mines. 

The  object  of  the  departmental  committee  in  all  the 
special  rules,  is  to  minimise  the  danger  of  shock, 
and  of  fire,  but  principally  of  shock  ;  to  keep  "  earth  " 
completely  out  of  any  electric  system  in  use  in  collieries  ; 
and,  to  ensure  that  under  no  circumstances  could  any- 
one about  the  mine  place  himself  in  such  a  position 
that  a  dangerous  current  could  pass  tlirough  him,  or, 
in  other  words,  that  no  dangerous  pressure  should  exist 
between  the  ground,  floor,  etc.,  that  men  about  the 
mine  must  stand  on,  and  any  object  they  might  touch. 
The  writer  proceeds  to  consider  how  far  the  objects 
of  the  departmental  committee  have  been,  or  are 
likely  to  be  accomplished  by  the  working  of  the 
special  rules. 

Water-pipes,  tram-rails,  and  wire-ropes,  will  play 
an  important  part  in  coal-mines  in  the  conduction  of 
any  currents  that  are  delivered  to  earth,  but  the  strata 
themselves  will  also  perform  their  share,  in  strictly 
inverse  proportion  to  their  resistances. 

Coal  has  a  very  high  resistance,  bearing  comparisoi:, 
in  fact,  with  some  of  the  substances  employed  for  in- 
sulation;  and  it  follows  that  any  conduction  that  takes 
place  must  be,  for  practical  purposes,  by  the  tram-rads, 
w-ater-pipes  (where  they  are  present),  wire-ropes, 
assisted,  as  far  as  they  can  assist  by  the  "  thill  "  this 
having  an  enormously  lower  resistance  than  the  coal. 

In  the  great  majority  of  cases,  a  man  receives  a  shock 
in  a  coal-mine,  because  his  feet,  being  already  in  con- 
nection with  a  conductor,  his  hands,  his  body  or  his 
head  make  contact  with  another  conductor,  between 
which  and  the  one  he  is  standing  upon,  there  exists  a 
sufficient  electrical  pressure  to  drive  a  dangerous 
current  through  him.  Protection  means,  then,  so 
arranging  that  he  cannot,  wherever  he  may  be  standing 
in  or  about  the  mine,  come  into  contact  with  any 
conductor  at  more  than  a  few  volts  diflerence  of  pres- 
sure from  the  ground,  floor,  or  whatever  he  may  be 
standing  on.  There  are  two  methods  of  accomplish- 
ing this,  both  of  which  are  made  use  of  in  the  special 
rules. 


.\  large  proportion  of  the  iiossibly  available  pressure 
may  be  used  up  by  the  interposition  of  a  high  resistance 
in  the  path  of  the  current  through  the  man.  or  it  can 
be  accomplished  by  lowering  the  available  pressure  at 
all  points  where  shocks  can  be  obtained.  In  all  of  the 
special  rules,  the  idea  is,  that  all  metal  surfaces  that 
anyone  can  possibly  touch  shall  be  placed  at  a  very 
low  difference  of  pressure  from  the  ground,  etc..  that 
everyone  about  a  mine  must  stand  on.  .\11  metal  sur- 
faces that  it  is  possible  to  touch  are  to  be  brought 
to  such  a  condition  electrically,  that  the  difference  of 
pressure  between  them  and  the  ground  on  which  men 
about  the  mine  must  stand,  is  reduced  to  very  small 
figures,  say  less  than  50  volts  :  this  being  accomplished 
by  armouring  all  cables  or  enclosing  them  in  pipes, 
enclosing  all  switches,  and  earthing  all  armour,  pipes, 
frames  of  machines,  etc. 

CLASSES     OF     COAL     MINES. 

Broadly  speaking,  the  coal-mines  111  this  country 
may  be  divided  into  two  classes,  for  this  purpose; 
those  in  which  there  is  water  in  the  workings,  with 
pumps  and  water  pipes  leading  from  the  pumps  to  the 
shafts  ;  and  those  in  which  there  is  none.  In  the  former 
set  01  collieiies,  earth  means  the  water-pipes,  plus  the 
tiam-raUs,  and  the  strata  on  which  they  are  laid  ;  and 
efficient  earth  means  good  electrical  connection  between 
the  water-pipes,  and  the  ground  upon  which  men  may- 
be standing  when  they  may  grasp  a  cable,  or  other 
conductor  ;  and  good  electrical  connection  between 
armour,  etc.,  and  the  water  pipes.  .\s  there  is  usually 
a  good  deal  of  *'ater  on  the  roads,  when  there  is  water 
inbye,  the  connection  between  the  water-pipes  and 
the  floor  of  the  roads  is  sufficiently  good  to  call  the 
latter  good  earth,  for  all  currents  of  moderate  strength, 
and  therefore  so  far  as  protection  is  afforded  by  connect- 
ing to  earth,  it  is  obtained  in  these  collieries,  with 
currents  of  moderate  strength.  But  it  is  a  very  doubt- 
ful matter,  if  protection  is  obtained  by  connection  to 
earth,  in  this  way.  where  earth  is  of  the  best  of  its 
kind. 

It  appears  to  the  writer  that  if  earth  is  to  be  admitted 
into  the  system,  by  far  the  best  plan  would  be  to  adopt 
the  system  of  concentric  uninsulated  return.  With  that 
there  is  no  question  of  obtaining  good  earth  ;  the  return 
path  is  necessarily  perfect,  or  the  system  cannot  work. 
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This  system  can  be  applied  to  three-phase  as  well  as  to 
continuous  current. 

The  special  rule  (Section  VI.  of  Rules)  affords 
a  striking  commentary  on  the  whole  question.  If 
electric  locomotives  are  established  in  coal-mines  in 
this  country,  and  earth  be  permitted  on  the  power- 
supply  system,  the  currents  will  find  their  way  from 
the  locomotive  system  to  the  power  system  and  vice 
versa,  no  matter  how  carefully  the  two  are  separated, 
if  the  insulation  of  either  supply-cable  breaks  down. 

It  should  be  remarked  also,  that  leaving  out  other 
matters,  earthing  any  part  of  any  system  increases 
the  probability  of  shock  to  attendants  who  have  to  trim 
brushes,  see  to  fuses,  etc..  and  this  particularlv  appUes 
to  earthing  the  neutral  wire  of  polyphase  systems, 
etc. 

EARTH  :     WHERE    THERE    IS    NO    WATER    INBVE. 

In  the  above  paragraph,  the  author  has  dealt  with 
the  most  favourable  conditions  for  obtaining  earth, 
but  w^here  there  is  no  water  in  the  workings,  and  where 
the  mine  is  di-y  and  dusty,  it  will  be  found  very  difficult 
to  obtain  eartli  at  all.  Earth,  to  be  efficient,  must  be 
of  sufficiently  low  resistance  to  make  very  little  charge 
upon  any  pressure  delivered  to  it,  in  otlier  words, 
to  allow  the  passage  of  currents  freely  tlirough  it. 
.\ccording  to  the  measurements  referred  to  above, 
by  Mr.  Wood,  the  resistance  of  coal  runs  from  33.000 
million  to  80,000  million  ohms  as  against  copper, 
0-0001,5  ohm  ;    while  contact  with  the  coal  would  be 


very  dilTicult  to  obtain,  and  would  add  to  its  resistance. 
The  resistance  of  the  underlying  strata,  the  thill  or 
floor,  is  very  much  less,  ranging  according  to  Mr. 
Wood's  measurements  from  13,000  to  105,000  ohms. 
According  to  the  measurement  of  Mr.  W.  Moon,  of 
the  Postal  Telegraph  Engineers'  Department,  the 
resistance  of  some  clays  is  less,  ranging  from  2,500  to 
23,500  ohms,  when  mixed  with  sand  and  gravel. 

.\pparently  the  only  possible  earth  obtainable  is 
by  connection  to  the  floor,  and  the  actual  earth-path 
will  be  by  way  of  the  tram-rails  phis  the  floor 
itself. 

The  resistance  of  the  strata  forming  the  floor  or  thill 
varies  directly  as  the  length  of  the  strata  through  which 
the  current  passes,  and  inversely  as  the  sectional  area. 
That  is  to  say,  the  farther  inbye  all  earth  connection 
is  re:juired,  the  greater  will  be  the  resistance  offered 
to  the  passage  of  current  through  the  floor,  and 
the  thicker  the  strata,  the  lower  will  be  its  resistance. 
The  resistance  of  a  very  thin  floor  will  be  very  high,  unless 
there  is  a  strata  underlying  it.  with  which  it  is  making 
good  electrical  connection,  and  which  is  o£  a  com- 
paratively low  resistance.  Faulting  of  the  strata  will 
also  play  a  very  important  part  in  this  matter,  as  the 
effective  area  of  the  floor  available  for  the  conduction 
of  currents  passing  in  the  earth-path,  will  be  bounded 
by  faults,  for  practical  puq)oses.  The  strata  against 
which  the  floor  abuts  at  a  fault  may  be  fairly  con- 
ductive, but  there  will  always  be  introduced  into  the 
earth-path  a  considerable  additional  resistance,  owing 
to  the  passage  of  the  current 
from  one  strata   tci  the  other. 


RESISTANCE     FORMULA. 

As  U)  the    prubalile  resistance 
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of  such  an  earth-path  the  writer 
has  worked  out  the  following 
formula  for  the  resistance  of  the 
path  formed  by  the  strata  alone, 
which  it  will  probably  be  safer  to 
assume  as  the  path  to  be  used 
for  calculations  :  R=SL-H\\T  ; 
R  being  the  resistance  of  the 
strata  between  the  point  that 
is  to  be  connected  to  earth,  and 
the  nearest  point  where  really 
good  earth  can  be  obtained  ;  S, 
the  specific  resistance  per  cubic 
inch  of  the  floor,  or  whatever  the 
strata  may  be.  that  forms  the 
earth-path  ;  L,  the  distance  in 
\ards  between  the  point  where 
really     good  ^    earth     may",  [be 


SEPTKMHER   22,    1905. 


PAGE'S     WEEKLY, 


^5i 


ELKCTRIC    ST 


obtained  ,  and  the  farthest  point 

w.here    it    is   wanted  ;     \V,    the 

width    in   yards  of   the    nnder- 

lying    strata     between    faults  ; 

and    T.    the     thickness     of    the 

same    in    inches.      By     specilic 

resistance     per    cubic     iiicli    is 

meant    the    resistance    between 

opposed  faces  of  a  cube,  i  in.  on 

the  side.      The   writer  has  con- 
verted the  figures  to  per   cubic 

inch  to  simpUfy  the  calculation 

since  all  other  measurements  are 

in  inches,  feet  or  yards. 

Taking  the  specific  resistance 

per    cubic     centimetre!    of    the 

floor   as    10,000   ohms  ;    this   is 

probably   a   low  figure,    and    it 

equals   approximately    to   4.000 

ohms  per  cubic  inch  ;  and  taking 

a  thickness  of  floor  of  i  ft.,  and 

a  width  between  faults  of  I  mile. 

the  author  makes  the  resistance 

for   a  length  of  one  mile  of    the  strata,  between  the 

point  where  good  earth  is  obtainable  inbye,  666 
ohms;   for   twc   miles,    1,33-    ohms;    and    for  i  mile, 

.333  ohms.  With  a  width  of  one  mile  between  faults, 
the  thickness  being  the  same,  the  author  makes  the 
resistance,  for  one  mile,  333  ohms  ;  for  two  miles, 
666  ohms  ;  and  for  i  mile,  :66i  ohms.  With  the  last 
values,  if  the  thickness  of  the  strata  is  only  6  inches, 
the  resistance  becomes  again  666,  i  33-  and  333  ohms 
respectively,  and  the  other  values  all  in  proportion. 

The  matter  is  one  for  actual  measurement,  and  the 
author  understands  that  further  measurements  are  to 
be  made  at  the  Armstrong  College  on  the  contact- 
resistances.  Meanwhile,  there  is  sufficient  information 
to  say  that  the  probable  resistances  of  earth-paths 
in  dry  and  dusty  mines  will  be  absolutely  prohibitive, 
To  be  efficient,  the  total  possible  resistance  of  an  earth 
path  that  is  to  be  capable  of  protecting  on  all  possitile 
occasions,  should  not  exceed  a  small  fraction  of  an  ohm. 
The  office  of  the  earth-path,  if  it  is  to  accomplish  the 
object  assigned  to  it  by  the  departmental  committee. 
is  to  neutralise  all  but  very  low  pressures,  under  all 
possible  conditions,  and  this  can  only  be  done,  if  at  all, 
with  the  large  currents  that  will  be  used,  or  that  may 
have  to  be  accommodated  in  the  process,  by  a  path  of 
very  low  resistance.  .*\s  mentioned  above,  if  earth 
is  to  \k  admitted  into  the  system,  there  is  only  one 
method  of  accomplishing  what  the  departmental 
committee  desire,  by  using  the  plan  adopted  by  Messrs 
Mavoi  and  Coulson  of  an  uninsulated  return,  completely 
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enclosing  the  live  conductor.  This  plan  can  be 
arranged  with  three-phase  by  snaking  one  of  the  three 
conductors  the  uninsulated  return,  the  equivalent  of 
the  arrangement  on  the  railways  using  three-phase 
currents,  the  currents  being  delivered  to  the  trains 
from  two  overhead  wires,  the  rails  being  the  equivalent 
of  the  third  wire. 

APPARATUS     FOR     RECORDING     LEAKAGE. 

In  all  the  instruments  on  the  market,  the  resistances 
of  the  insulating  envelopes  of  the  cables  are  represented 
by  artificial  resistances,  equal  in  value,  and  Ijotli  large, 
the  two  resistances  being  connected  together  at  their 
ends,  and  the  junction  connected  to  earth,  a  very  low- 
reading  ampere-meter  being  inserted  between  the 
junction  and  earth.  If  the  insulation  resistance  of 
either  cable  is  lessened,  the  artificial  resistance  on  that 
side  is  more  or  less  bridged,  or  shunted,  and  the  pres- 
sure between  the  opposite  cable  and  earth  is  increased, 
with  the  result  that  a  current  passes  through  the 
instrument  which  measures,  in  certain  units,  that  can 
.be  determined  by  experiment,  and  that  are  known  to 
tlic  designer,  the  leakage  or  the  loss  of  resistance 
on  the  other  side.  When  the  insulation  of  both  cables 
is  perfect,  the  pressure  at  the  junction  between  the 
two  resistances  should  be  zero,  the  supposed  pressure 
of  earth,  and  therefore  no  current  passes  through  the 
instrument.  .\s  the  insulation  resistance  of  one  cable 
falls,  the  pressure  between  the  junction  and  the  oppo- 
site cable  rises,  the   current  it  causes  to  pass  through 


654 


PAGE'S    WEEKLY. 


September  22    1905. 


the  measuring  instrument,  being  a  measure  of  the  fall 
of  resistance  of  the  faulty  cable.  If  the  insulation 
resistance  of  both  cables  falls  equally,  the  instrument 
do?s  not  register  the  fact,  because  the  point  of  junction 
remains  the  hypothetical  zero,  but  any  diflerence  in 
the  fall  of  insulation  of  the  two  is  registered.  To 
meet  these  cases,  all  the  apparatus  on  the  market  are 
provrirled  with  switches  on  each  artificial  resistance, 
enabling  either  of  them  to  be  disconnected  at  will. 
Breaking  the  circuit  of  one  resistance  leaves  the  con- 
nection between  the  cable  it  is  connected  to  and  earth 
still  existing  ;  and  the  amount,  it  is  claimed,  is  read  off 
in  the  deflection  of  the  needle  due  to  the  current  passing 
through  the  coil  from  the  opposite  cable. 

For  three-phase  working,  each  cable  has  its  resistance, 
the  three  being  connected  together  at  one  of  their  ends, 
and  through  an  ampere-meter  to  earth.  .-\s  before. 
anv  fall  of  insulation-resistance  is  shown  by  the  deflec- 
tion of  the  needle  and  the  fall  on  each  cable  is  shown 
by  disconnecting  it  from  its  resistance.  It  only 
requires  a  simple  addition  to  the  apparatus  to  provide 
for  giving  alarm  when  a  certain  minimum  resistance 
from  earth  is  reached,  by  ringing  a  bell,  or  lighting 
a  lamp. 


VISIT    TO    MESSRS.    W.   T.  GLOVER 
AND   CO.'S    WORKS. 


The  members  paid  a  visit  to  this  Company's  works  on 
Friday  last,  and  we  illustrate  on  pages  652-3  some 
features  of  this  Company's  establishment. 

The  firm  of  Messrs.  W.  T.  Glover  and  Co.,  Ltd..  was 
founded  in  1868  by  Mr.  Walter  T.  Glover  for  the  purpose 
of  covering  dynamo  wire  with  cotton,  tliis  being  prac- 
tically the  only  kind  of  insulated  wire  used  in  those 
early  days  of  the  electrical  industry.  The  firm  is  now 
a  limited  company  with  a  large  capital,  with  works  at 
Trafford  Park,  where  the  manufacture  of  all  types  of 
bare  and  insulated  electrical  cable  for  lighting,  power, 
traction,  colliery  work,  etc.,  is  carried  out,  the  firm 
also  carrying  out  the  actual  fixing,  laying,  and  all 
accessory  work  appertaining  to  tlie  distribution  of 
electricity. 

Messrs.  Glover  have  carried  out  during  the  last  year 
or  two  three  of  the  largest  cable  contracts  ever  let, 
involving  an  aggregate  sum  01  ^500,000  at  Manchester 
Salford,  and  Johannesburg.  In  the  last-named  con- 
tract almost  every  type  of  cable  now  made  was  in- 
cluded. 

The    visitors    saw    in    the    process    of    manufacture 


various  cables  for  colliery  and  mine  working  on  which 
Messrs.  Glover  are  now  specialising. 

The  main  building  consists  of  six  large  parallel  bays 
contains  large  stranding  macliines,  cajiable  of  laying 
up  in  one  operation  as  many  as  sixty-one  strands  of 
wire,  papering  macliines  for  putting  on  diatrine  in 
sulating  paper,  laying  up  machines  for  the  purpose  of 
cabling  up  several  cables  into  one  multicore  cable, 
armouring  machines,  etc  There  were  also  to  be 
noticed  several  very  large  hydraulic  lead  presses  capable 
of  covering  cables  to  4  in.  in  diameter,  the  lead  being 
forced  on  while  in  a  semi-pla-tic  state  through  cores 
and  dies. 

The  same  main  building  contains  the  test  tanks  and 
testing  machinery,  capable  of  putting  a  pressure  up 
to  72,000  volts  on  cables. 

Another  feature  which  the  visitors  inspected  with  no 
little  interest  was  the  hydraulic  testing  tank,  patentetl 
by  Mr.  E.  A.  Claremont.  the  managing  director  This 
machine  is  designed  to  test  the  waterproofness  of  the 
lead-covered  cables,  pressure  up  to  200  lb.  being  appUed 
to  the  cable  under  water. 

Forcing  machines  for  the  manufacture  of  bitumen 
cables,  paper  serving  macltinery  machines  for  covering 
wires  and  cables  with  rubber,  a  new  rubber  mill 
recentlv  erected  for  the  cleaning  and  drying  of  raw  rubber 
and  the  mi.xing  and  preparation  of  the  various  rubber 
compounds  used  in  vulcanized  rubber  cables,  were 
also  on  view. 

The  whole  of  the  macliinery  is  electricallj'  driven, 
the  power  being  suppUed  by  the  Trafford  Park  Power 
and  Light  Company  adjacent. 


INTERNATIONAL      COMMERCIAL 
UNION    AT  CONSTANTINOPLE. 


.\  dispatch  has  been  received  at  tlie  Foreign  Office, 
from  H.M.  Ambassador  at  Constantinople,  reporting 
the  formation  of  an  International  association  entitled 
the  "  Union  Permanente  des  Delegues  du  Commerce 
etranger."  consisting  of  delegates  from  the  foreign 
chambers  of  commerce  in  Constantinople  and  of  dele- 
gates from  those  commercial  communities  which  have 
no  chambers  of  commerce.The  principal  object  of 
this  association  is  to  take  united  action  on  the  numerous 
commercial  questions  which  arise  in  Turkey,  and  which 
generally  affect  the  trade  of  every  nation.  The  follow- 
ing ciuestions  : — i.  Custom-house  Analyses;  2.  The 
prohibition  of  certain  Trade  Marks  ;  3.  The  excessive 
cost  of  Protests  ;  which  have  already  been  deliberated 
upon  bv  the  Union  may  be  noted  as  an  example  of 
the  nature  of  its  work. 
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A  HIGHLY  interesting  visit  was  made  by  the  members 
of  the  Society  of  Engineers,  on  Wednesday.  September 
20th,  to  the  Hampton  Sewerage  and  Sewage  Disposal 
Works. 

It  is  about  seven  years  since  Hampton  completed 
its  main  drainage  works,  which  were  carried  out, 
departmentally,  under  the  direction  of  Mr.  John  Kemp, 
the  late  engineer  and  surveyor  to  the  Council.  The 
contract  for  the  machinery,  cast-iron  ejector  chambers, 
air  and  sewage  mains,  was  let  to  Messrs.  Hughes  and 
Lanca-ster,  of  London.  The  cost  of  the  whole  scheme 
was  i,6i,gts-  Since  1898  sewer  e.xtensions  have  been 
necessary,  owing  to  the  development  of  the  district, 
and  a  hydrolytic  tank,  on  the  system  devised  by  Dr. 
W.  Owen  Travis,  has  been  provideil  at  the  outfall 
works  in  order  to  deal  with  the  crude  sewage  before  it 
flows  on  to  the  contact  beds.  The  total  cost  of  these 
extensions  has  been  about  £7,000.  and  they  have  been 
carried  out  departmentally  under  the  direction  of  Mr. 
Sidney  H.  Chambers,  the  present  surveyor  to  the 
Council.  The  consulting  engineers  to  the  Council 
were  Messrs.  Shone  and  .\ult,  of  Westminster. 

A  description  of  the  original  works,  by  Mr.  Kemp, 
will  be  found  in  the  Proceedings  of  the  .\ssociation 
of  Mimicipal  and  County  Fngineers.  vol.  .xxvii.,  page  91. 
The  sewers  and  ejectors  are  capable  of  receiving 
and  discharging  the  sewage  of  a  total  population  of 
20,000.  Two  1 5  nominal  horse-power  steam  air 
compressors  are  provided,  each  capable  of  dealing  with 
the  sewage  of  7,500  people. 

The  sewage  on  its  arrival  at  the  disposal  works  is 
delivered  into  a  screening  chamber,  where  it  passes 
through  a  l^-in.  mesh  screen  and  from  thence  along  a 
covered  channel  to  the  hydrolytic  tank,  which  com- 
prises :  (n)  Detritus  chambers  in  duplicate  ;  ('j)  sedi- 
mentary chambers  ;  (c)  liquefying  chamber  and  sludge 
space  ;  (d)  upward  filters.  The  sludge  from  the  sludge 
space  is  drawn  off  by  hydraulic  head  to  a  chamljer 
connected  to  an  ejector,  which  lifts  and  discharges  it 
on  the  land,  .\fter  passing  through  the  hydrolytic 
tank  the  resultant  effluent  is  conveyed  to  the  bacteria 
beds.  These  beds  are  fifteen  in  number,  imilt  in 
terraces  of  five  eacn. 

The  screening  chamber  was  formerly  open,  and 
objectionable  odours  were  emitted  from  it  owing  to 
the  sewage  being  retained  in  the  rising  main  for  some 
considerable  time.  It  was  therefore  covered  in  and 
ventilated  as  a  part  of  the  general  ventilation  of  the 


new  tank  and  closed  channels.  From  the  screening 
chamber  the  sewage  is  conveyed  along  a  covered 
channel  into  one  of  two  detritus  tanks,  which  are 
worked  alternately.  Each  is  capable  of  holding  the 
average  flow  of  sewage  during  a  quarter  of  an  hour, 
or  one-ninety-sixth  of  the  total  daily  quantity.  When 
one  tank  has  been  in  work  lor  a  fortnight  the  sewage 
is  diverted  to  the  opposite  tank,  and  the  accumulated 
sludge  is  removed  from  the  full  tank  by  means  of  a 
valved  opening,  which  allows  it  to  pass  into  the  sludge 
manhole  and  through  it  into  the  ejector,  which  sends 
it  into  the  trenches  in  the  land. 

The  sewage  leaving  the  iletritu.-;  tanks  enters  the 
centre  of  a  transverse  channel,  which  conveys  it  into 
the  sedimentary  chambers  of  tlie  hydrolytic  tank, 
which  consists  of  two  parts.  The  first  portion  is 
divided  into  tluree  compartments,  by  means  of  light 
division  walls  formed  of  flagstones.  Of  these  com- 
partments the  two  outer  are  the  sedimentary  chambers 
and  the  central  the  litjuefying  chamber.  Along  the 
bottom  of  the  sedunentary  chambers  are  narrow- 
openings  which  lead  mto  the  liquefying  chamber,  and 
form  the  onlv  means  of  liquid  communication  between 
these  chambers. 

The  whole  v'olume  of  sewage  enters  the  sedimentarj- 
chambers,  but  only  seven-eighths  leaves  them  over  the 
weirs  ;  the  remaining  one-eighth  (iJ'5  per  cent.),  with 
practically  all  the  depositing  matters,  leaves  the  cham- 
bers through  the  openings  in  the  bottom  and  passes 
into  the  liquefying  chamber.  The  floating  solids  are 
retained  for  a  period,  and  are  then  removed  through 
the  detritus  tanks.  The  capacity  of  these  chambers 
is  such  that  a  unit  volume  of  seven-eighths  of  the  sewage 
takes  five  hours  to  pass  through  them.  The  liquefying 
chamber  has  a  capacity  which  allows  a  imit  volume 
ofone-eighthof  thcsewageto  pass  through  it  and  over  its 
«  eir  in  fi  tteen  hours.  T  he  greater  length  of  time  allows 
of  the  deposition  of  the  suspended  matters  which 
accumulate  in  the  sludge  space.  This  space  is  that  part 
of  the  tank  below  the  lower  margins  of  the  openings  in 
the  sedimentary  chamber  ;  it  forms  a  half-circle  below 
the  liquefying  chamber.  When  the  sludge  approaches 
the  upper  bound.iry  of  the  space  a  portion  is  removed 
by  opening  one  or  more  of  the  valves,  an<l  is  tlirown  by 
the  ejector  into  the  trenches. 

The  sewage  flowing  over  the  weirs  of  the  first  portion 
enters  a  channel  which  leads  to  the  second  portion  of 
the  tank.     This  consists  of  our  hydrolysing  chamber.- 
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arranged  in  sequence.     The  liquid  is  conducted  to  the 
bottom  of  each  chamber  by  means  of  nine  6-in.  stone- 
ware pipes,  where  it  is  dehvered  below  three  arches. 
The  arches  support  the  material,  and  are  constructed 
of  bricks,  arranged  so  as  to  leave  2r}-in.  openings  between 
them  for  the  passage  of  the  sewage.     The  Hoor  under 
each  arch  is  concave,  and  forms  with  the  arch  a  space 
for  the  accumulation  of  sludge.     Under  each  concave 
floor   a   line   of   pipes,    having   two   valved    openings, 
is  laid,   bv  means  of  which   the  deposit   is   removed. 
The  material  consists  of  broken  flint  stone,  varying  in 
size  from    3   in.   to   6  in.     The  liquid   passes  upwards 
through  the  openings  between  the  bricks  and  through 
the  material  to  the  surface,  where  it  overflows  a  wall 
and  enters  the  downward  stoneware  pipes  of  the  next 
chamber.     After  this  operation  has  been  repeated  in 
the  four  chambers,  the  hquid,  having  taken  three  hours 
in  its  passage,  enters  the  effluent  channel,  which  con- 
ducts it  to  the  contact  beds. 

The  whole  of  the  tank  is  constructed  in  concrete, 
and  is  covered  with  armoured  concrete.  The  tank  is 
ventilated  by  means  of  a  fan  driven 'by  a  small  vertical 
engine,  which  causes  a  lessened  air  pressure  in  the  air 
duct,  channels  and  tank,  and  withdraws  the  gases  as 
they  rise  to  the  surface  of  the  liquid.  Atmospheric 
air  is  admitted  at  various  regulated  openings. 

Since  the  tank  has  been  in  use  the  effect  on  the  beds 
has  been  very  marked.  Apart  from  the  differences 
associated  with  the  sludge  accumulations,  the  following 
may  be  noted  :  ( i )  A  continuous  and  marked  increase 
ni  the  capacity  of  the  primary  beds  ;  (2)  the  appearance 
of  nitrates  in  the  secondary  beds  effluent  and  of  a  green 
growth  in  the  channel  leading  from  those  beds  ;  (3)  the 
increasing  amount  of  nitrates  as  well  as  the  diminishing 
tpiantity  of  nitrites  in  the  final  effluent,  indicating 
a  higher  degree  of  purification.  The  average  dail)' 
volume  of  sewage  treated  at  the  present  time  is  over 
240,000  gallons. 


THE  LABOUR  MARKET  IN  AUGUST. 


As  is  usi  al  for  the  time  of  the  year,  Board  of  Trade 
statistics  regarding  employment  in  August  showed 
a  slight  falling  off  as  compared  with  July.  Compared 
with  a  year  ago  employment  ha>  improved,  a 
maiked  improvement  is  shown  in  the  pig-iron,  iron 
and  steel,  and  tinplate  industries. 

COAL     MINING. 

Employment  in  coal  mining  in  August  showed 
some  recovery  as  compared  with  July,  and  was  the 
same  as  a  year  ago.  The  average  weekly  number 
of  days  worked  by  coal  mines  during  the  four  weeks 
ended  August  26th,  1305,  was  476  as  compared  with 
4-63  in  the  previous  month,  and  476  in  August,  1904. 

IRON     MINING 

Employment  w^as  good,  and  showed  a  little  change 
compared  with  a  month  ago  and  a  year  ago.  At  the 
118  mines  ami  open  works  covered  by  the  returns 
received  from  employers,  the  average  weekly  number 
of  days  worked  during  the  four  weeks  ended  August 
26th  was  573.  as  compared  with  57-  a  month  ago, 
and  577*  in  August.   1904- 

PIG-IRON  INDUSTRY. 
In  this  industry  employment  during  .\ugust  was  fairly 
good,  being  better  than  in  July  and  considerably  better 
than  a  year  ago.  Returns  relating  to  the  works  of 
108  ironmasters  showed  that  326  furnaces,  employing 
about  23,000  workpeople,  were  in  blast  at  the  end 
of  August.  4  more  than  in  July,  1905,  and  27  more 
than  in  August,  I904.  The  returns  are  summarised 
in  the  following  table  :  — 


Number  of  Furnaces,  included  in 
the  returns,  in  Blast  at  end  of 


Aug  , 
1905. 


July. 
1905, 


Aug., 
1904. 


Increase  (  +  )  or 

Decrease  (-)  in 

Aug,,  1905.  as 

compared  wilb 


month 
ago. 


A 
year 
ago. 


Motor-CaFS  and  the  Dust  Nuisance. 

The  .Automobile  Club  of  Great  Britain  and  Ireland 
are  holding  a  further  series  ol  dust  trials  (weather 
permitting)  on  the  23rd  of  this  month.  The  stretch 
of  road  selected  is  at  the  31st  milestone  from  London 
on  the  Bath  road,  an  open  piece  of  country  a  little  to 
the  west  of  Maidenhead.  Should  the  weather  be  un- 
favourable on  the  23rd  the  trials  will  be  j)ostponcd 
to  the  30th  inst.  Arrangements  have  al.so  been  made 
(or  the  trials  to  be  photographed,  so  that  a  permanent 
record  may  be  had  of  the  dust-raising  properties  of  the 
•cars  engaged. 


England  &  Wales— 

Cleveland     

84 

85 

77 

—  I 

+  7 

Cumberland  &  Lanos. 

35 

33 

30 

+  2 

+  5 

S.and  S.W.Yotks. 

16 

■5 

■  3 

+  I 

+  3 

Derby&  Nottingham 

38 

3? 

36 

+  I 

+  a 

Leicester.  Lincoln.  1 

I? 

94 

and  Northampton  )            "' 

Staflord  &  Worcester 

33 

31 

38 

+  I 

f  5 

S.Wales&Monmouth 

■S 

16 

t5 

-  I 

Other  districts 

6 

6 

« 

Beturaodrrora        1 

Sfll 

229 

t  8 

42s 

England  i  Wales  t 

Returned  from 

Scotland      

12 

71 

iDcluded   In 

SZ6 

323 

399 

+  « 

returns 

"Revised  figures. 
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IRON    ORE    DEP05IT5    ABROAD. 

POSSIBLE    FIELDS   FOR    FUTURE    ENTERPRISE. 

(Conlmuitl  J'r"in  J>ii^i  4S6.) 


SANTIAGO    OE    CUBA. 

Mr.  Consul  Mason  reports  that  in  the  province 
of  Santiago  de  Cuba  there  are  many  liundreds  of  iron 
claims  located. 

By  their  location  the  mining  claims  may  be  divided 
into  live  general  groups,  as  follows  ; — Claims  east 
of  Santiago  de  Cuba,  claims  west  of  Santiago  de  Cuba, 
claims  between  Santiago  de  Cuba  and  Manzanillo, 
claims  west  of  Baracoa,  and  claims  in  the  interior. 

The  first  four  groups  are  all  more  or  less  near  the 
coast.  By  far  the  most  important  group  at  the 
present  time  is  that  of  the  mines  east  of  Santiago 
de  Cuba.  These  are  located  in  the  southern  slope  of 
the  Sierra  Maestra,  a  range  of  mountains  parallel 
to  the  coast.  They  lie  for  the  most  part  on  the 
second  range  of  foothills  back  from  the  Caribbean 
Sea,  from  ij  to  four  miles  inland  at  altitudes  from 
200  to  1,200  ft.,  and  form  a  chain  of  isolated  deposits 
from  6  to  30  miles  east  of  Santiago  Bay.  The  western 
part  of  this  group  is  tributary  to  Santiago  Bay.  The 
Juargualron  Company.  Ltd..  ownsitsown  narrow-gauge 
railroad,  connecting  mines  of  this  group  which  it 
operates  with  the  bay.  where  it  owns  an  iron  pier 
used  e.xclusively  for  the  shipment  of  its  ore. 

Further  east,  the  Spanish  .\mericaii  Iron  Compaiiv 
operates  mines  connected  by  a  standard  gauge  rail- 
road 4J  miles  long,  with  narrow-gauge  branches  ten 
miles  long,  with  the  open  roadstead  of  Daiquiri. 
where  the  Company's  steel  ore  dock,  with  3,000  tons 
storage  capacity,  is  located.  Still  further  east,  in 
this  group,  are  the  abandoned  mines  of  the  Sigua 
Iron  Company,  formerly  connected  with  an  ore 
dock  in  Sigua  Bay  (open  roadstead)  by  nine  miles 
of   standard   gauge   road. 

There  are  more  than  100  locations  in  this  general 
group,  which  includes  all  the  iron  mines  now  being 
successfully  operated  in  the  island  of  Cuba.  Except 
Santiago,  and  the  open  roadsteads  of  Daiquiri  and 
Sigua.  there  are  no  shipping  ports  in  the  neighbour- 
hood capable  of  admitting  ocean  steamers. 

The  group  of  claims  west  of  Santiago  de  Cuba  may 
he  taken  to  extend  for  40  miles  west  of  that  port, 
leaving  all  claims  further  west  to  the  third  group. 
These  claims  are  also  in  the  southern  slope  of  the 
Sierra    Maestra,    varying     in     altitude    from     i  ;o    to 


2,500  ft.  There  are  no  gocKl  harbours  except 
Chirivico,  40  miles  west  of  Santiago,  where  the  Cuban 
Steel  Ore  Company  had  an  ore  dock.  This  was  con 
nected  with  the  now  abandoned  mines  of  the  company 
by  six  miles  of  standard  gauge  road  and  several  narrow- 
gauge  lines. 

THE    MOA    GROUP. 

Of  the  third  .group  the  principal  claims  are  located 
rs  miles  west  of  Santiago  Bay,  and  would  require 
some  twelve  miles  of  road  to  connect  them  with  the 
sea,  where  the  loading  would  have  to  be  done  in  an 
open  sea  (which  is  possible),  or  else  12  to  15  miles 
more  of  road  would  have  to  be  built  to  the  small 
harbour  of  Portillo.  I'he  group  west  of  Baracoa 
on  tlie  north  coast  of  tlie  island  are  known  as  the 
Moa  mines.  Tliev  are  near  Moa  "  Bay,"  so  called 
because  jiartially  protected  by  reefs.  Depths  of 
water  for  large  vessels  is  claimed,  although  no  large 
vessels  have  ever  used  the  "  bay."  Practically  no 
work  has  been  <lone  here. 

The  inland  mines  art-  for  the  present  inaccessible 
for  lack  of  transportation.  Tlie  ore  will  not  bear 
road  transportation,  and  there  are  no  canals.  All 
transportation  must  be  liy  rail.  In  estimating  cost 
it  must  be  borne  in  mind  tliat  a  company  operating 
mines  must  build  its  own  railroad  and  dock  as  in  the 
case  witli  the  four  companies  already  cited.  Cost 
of  transportation  varies  witli  length  of  haul,  in  actual 
practice,  from  nine  cents  per  ton  over  five  miles  of 
road  with  favourable  grades  to  60  cents  per  ton  over 
20  miles  of  line  with  some  steep  adverse  grades,  not 
including  interest  and  depreciation. 

The  labour  available  is  for  the  most  part  Spanish.  The 
labourer  from  Galicia  is  a  good  pick-and-shovel  man. 
and  stands  the  climate  well.  Cubans  do  not  take 
to  mining  work.  I'uerto  Ricans  have  been  tried 
with  moderate  success.  Italians  and  negroes  from 
Jamaica,  Fortune  Island  and  Inagua.  have  been 
tried,  but  are  greatlv  inferior  to  the  "  gallego  "  labourer. 

Wages  are  Si. 00,  .\merican  gold,  per  day  for  any 
labour.  Most  companies  feed  the  men  for  25  cents 
daily,  but  this  is  not  obligatory  to  the  men. 

All  mines  are  on  side  hills,  and  the  work  is  quarrying 
rather  than  mining.  Cost  of  mining  varies  with  the 
amount   of   waste   it   is   necessary   to   handle.      .Ml   of 
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the  large  ore  Imdies  carry  waste,  and  it  is  necessary 
to  handle  from  one  to  four  cubic  yards  of  waste  for 
a  cubic  yard  of  ore  mined.  Costs  from  Ai.oo  to  Si-75, 
including  labour,  tools,  supplies  consumed,  fuel, 
explosives,  and  superintendence  ;  but  not  including 
exploration  on  new  constructions.  To  this  must  be 
added  railroad  freight  and  cost  of  shipping,  which, 
with  a  well-constructed  dock,  will  be  less  than  five 
cents  per  ton. 

ANALYSIS   OF   THE   ORE. 
The    following    is    an    average    analysis    of    nearly 
.500.000  tons  produced  in  one  group  of  mnies  m     19112  ; 
lion    62-52.     silica    /'gg.    phosphorus     'o^o.     sulphur 
•084.   moisture   1-269. 

Ore  of  similar  quality  is  found  in  some  of  the  other 
groups.  The  bulk  of  the  samples  analysed  thus  far 
from  the  Moa  group  run  40  to.  50  per  cent,  in  iron. 
From  the  most  easterly  mines,  east  of  Santiago,  the 
ore  average  is  55  to  58  per  cent.  iron.  Phosphorus 
is  generally  low.  most  of  the  ores  being  well  within 
Bessemer  limits.  Sulphur  occurs  chiefly  as  pyrite  in 
bunches,   and   in   some  places  is  absent   nltogether. 

E.Kcept  the  companies  mentioned,  proprietors  are 
generally-  poor,  but  have  exorbitant  ideas  of  the 
value  of  their  claims.  They  are  ready  to  sell,  but 
have  not  explored  their  claims,  and  cannot  show 
ore  commensurate  with  prices  asked. 

Deposits  have  lieen  worked  as  loUows  :  Ship- 
ments of  iron  ore  during  the  calendar  year.  1902  : 
By  the  Juragua  Iron  Company.  Ltd..  221.039  tons; 
by  the  Spanish  .\merican  Iron  Company.  445.105  tons  ; 
by  the  Cuban  Steel  Ore  Company.  33.590  tons:  total. 
699,734  tons. 

Total  shipments  by  the  several  mining  coniiianies 
from  time  of  lirst  opening  their  mines  down  to  close 
of  year  1902  have  been;  by  the  Juragua  Iron 
Company.  Ltd..  3.911,795  tons;  by  the  Sigua  Iron 
Company.  20.43S  tons  ;  l)y  the  Spanish  .\inerican 
Iron  Company.  1.777,1 1><  tons;  by  the  Cuban  Steel 
Ore  Company,  41.241   tons;    total,   5.75°  59-  to"^- 

There  are  no  special  obstacles  to  continuous  and 
unencumbered  mining,  except  the  fact  that  the  work, 
being  carried  on  in  the  open  air.  is  somewhat  ilelayed 
in  times  of  heavy  rains. 

The  Spanish  Government  made  special  concessions 
to  encourage  mining,  till  now  that  industry  is 
practically  free  from  all  taxes.  No  export  tax  has 
ever  been  paid,  and  import  taxes  on  materials  have 
been  light,  and  at  times  nil.  Nor  has  the  man  who 
located  the  mine  had  to  pay  anything  beyoiul  a 
moderate  fee  for  measuring  and  registering,  and  once 
in  his  possession  he  has  not  been  asked   to  pay  any 


further    ta.x,    however    long    the    mine    might    remain 
in  his  possession  without  working  it. 

HONDURAS-TEGUCIGALPA. 

Mr.  Consul  Campbell  states  that  there  are  various 
deposits  of  iron  ore  reported  -to  exist  in  the  depart- 
ment of  Colon,  between  the  department  of  Olancho 
and  the  Caribbean'  Sea.  and  near  Catacamas  in  tin- 
department  of  Olancho  :  more  than  a  hundred  miles 
from  Trujillo.  but  near  Patuca  River,  which  may  be 
made  navigable  at  some  early  date. 

Other  deposits  are  near  Concordia  and  Boquin  in 
the  same  department  of  Olancho  ;  nearest  port. 
Trujillo  ;  and  at  Agalteca,  twelve  leagues  north  of 
Tegucigalpa  ;  near  Minas  de  Oro,  perhaps  130  miles 
from  Puerto  Cortes  ;  and  near  Lake  Yojoa,  which  is 
situated  not  far  from  the  projected  Inter-oceanic 
Railwav.  and  about  sixty  miles  from  Puerto  Cortes. 

Except  for  tiftv-seven  miles  of  railway  inland  from 
Puerto  Cortes  on  the  north  coast,  all  transportation 
is  made  on  mule  back,  or  in  case  of  very  heavy  loads, 
and  in  places  where  the  roads  allow  it,  by  means  of 
ox-carts.  Under  the  most  favourable  circumstances 
as  to  roads,  weather,  and  supply  of  mules,  etc.,  the 
price  per  ton  of  2,000  lb.  could  not  be  less  than  £4. 
and  with  unfavourable  circumstances  coukl  easily  be 
double  that  amount. 

Roughly  speaking,  unskilled  labourers  receive  at 
least  2s.  per  dav.  The  estimate  of  cost  of  mining, 
etc..  is  quite  out  of  reach.  The  only  analysis  ob- 
tainable is  given  below.  The  proprietors  of  the  most 
important  deposits,  those  of  Agalteca.  are  the  Govern- 
ment, and  it  is  understood  that  they  are  prepared  to 
let  all  or  part  of  it  for  very  long  leases  against  a 
royalty  of  5  per  cent,  of  the  product.  Probably  the 
other  deposits  belong  to  private  persons,  who  wouKl 
not   be  likeh    to  ask  very  hi.gh  terms. 

The  quality  of  the  ore  may  be  judged  by  the  fol- 
lowing comparison  with  the  Cuban  ores,  based  on  an 
analysis  of  both  made  in  the  laboratories  of 
Birmingham  and  Bessemer,  Alabama,  I'nited  States  of 
America,  during  the  years  1896-7. 


68   to  7 1   per  cent. 

Trace. 

0-002  per  cent. 

None. 


.\(;.\LTKCA  : — 

Metallic  iron 
Sulphur 
Phosphorus 
Titanic  acid 
CrB.\  : — 

Metallic  iron  . .     62  to  65  per  cent. 

Sulphur         .  .       ■    .  .      o-04()  per  cent. 
Phosphorus  ..      0'026 

The   diMicultv  of   utilising  all   the   products  of   this 
country  lies  in  the  lack  of  adequate  means  of  transpor- 
tation,   but   several   of   the   districts   mentioned   have 
projected  railway  lines  within  a  reasonable  distance. 
(To  be  continued.) 


September  22,  1905. 


PAGE'S     WEEKLY. 


6sv 


CONTRACTORS'    NEW5. 


Wo    shall    be    pleased    to    Insert    under  this    column*  free  of  charge,    particulars   of    open    contracts. 


CONTRACTS    OPEN. 

Burton=upon=Trent.  -  Mipply  .uid  layiiiy 
(II  k-L-dcr  cables,  condiiils,  and  other  works 
ill  coniKjctioii  thcrevvitli,  for  tht;  Hiirlon- 
upon-Trent  Corporation .  Messrs.  Kincaid, 
Waller,  Manville.  and  Dawson,  29,  Great 
George  Street.  Westminster,  or  Tramway 
Engineer's  Office,  Guild  Street,  Burton- 
upon-rrent     ... 

Kettering.  —  Supplying  electrically-  driven 
centrifugal  pumps,  to  deliver  30,000  and 
40.000  gallons  per  hour  a.gainst  a  head  of 
about  30  ft.  for  the  I'rban  District  Council. 
Mr.  Thos.  R.  Smith,  engineer  and 
survivor,  Market  Place,  Kettering. 

Uxbridge. — For  supplying  and  erecting  a 
circular  steel  tank  of  100,000  gallons 
capacity,  together  with  all  pipe  con- 
nections thereto  ;  also  the  supplying  and 
laying  of  2,370  yards  of  <i  in.  cast-iron 
pumping  and  service  main,  with  con- 
nections, &c.,  for  the  l'.\bridge  Trbau 
District  Council.  Mr.  F.  S.  Courtney. 
M.Inst.C.E.,  25,  Victoria  Street,  West- 
minster, S.W. 

London. — Supply  and  delivery  of  (a)  34  steel 
single-deck  tramcar  bodies  ;  (b)  maximum 
traction  swing  bolster  trucks  for  34  electric 
cars  ;  (c)  complete  electrical  equipments 
for  34  cars,  or  alternatively,  (d)  34  steel 
single  deck  cars,  with  trucks  and  equip- 
ments complete,  for  the  London  County 
Conncil,  County  Hall,  Spring-Gardens, 
S.W 


Lnst  Day- 


London, — Boilers  and  boiler-house  plant, 
new  laundry  machinery,  and  revisions  to 
laundry  plant,  also  new  steam  main,  etc., 
at  the  Eastern  Hospital,  Hoinerton,  N.E. , 
for  the  Metropolitan  Asylums  Board. 
Otlices  of  the  Board,  Embankment,  E.C. 


L.ist  D.iy 


Oct 


Sept.  25 


Sept.    26 


Sept. 


Sept.  29 


Pontypridd. — Eor  the  Pontypridd  I'rban 
District  Council  :  (Section  B)  overhead 
equipment  for  tramwavs,  iC)  cables  for 
ditto.  Mr.  Reginald  F.  Wilson,  66, 
Victoria  Street,  Westminster        Sept.  30 

Southgate, — Work  and  materials  required 
in  the  construction  of  the  permanent  way 
ifor  electric  traction),  bridge  work,  road 
widenings,  etc.,  I'or  Contract^  No.  14  : 
railway  No.  2  t(j  be  laid  along  Bounds 
Green  Road,  Wood  Green,  and  High 
Road,  Southgate,  for  the  Light  Railways 
and  Tramwavs  Committee  of  the 
Middlesex  Count\-  Council.  Mr.  H.  T. 
Wakelaw,  Middlesex  Guildhall,  West- 
minster,S.W Oct.       4 

Westerham  (Kent).  —  Providing  and 
n.xing  a  steam  engine  with  lift  and  force 
pumps  (capable  of  delivering  500,000 
gallons  of  water  in  24  hours)  .m  land  at 
the  Hill  Park  Estate,  Westeiham,  Kent, 
for  the  Metropolitan  Water  Board. 
District  Engineer,  Brookmill  ■  road, 
Deptford,S.E Oct.  2 


Watford. — Drainage  and  sewerage  works 
at  Cassio  Bridge,  for  the  Watford  Urban 
District  Council.  Mr.  David  Waterhouse, 
Surveyor  to  the  Council,  Watford  ...       Oct.      4 

LanarK. — Supplying  and  laying,  within  the 
Lesmahagow  special  water  supply  district 
about  nine  miles  of  cast  iron  pipes,  vary- 
ing from  ij  in.  to  5  in.  in  diameter  with 
other  relative  work,  fi>r  the  I'pper  Ward, 
District  Committee  of  the  County  Council 
of  Lanark.  Messrs.  Warren  and  Stuart, 
civil  engineer,  94,  Hope  Street,  Glasgow.     Oct        7 

London. — Works  in  connection  with  the 
partial  reconstruction  of  bridges  carrying 
Clerkenwell  Road  over  Metropolitan 
Railway  ;  Commercial  Street  East,  over 
Great  Eastern  Railway  ;  East  India  Dock 
Road  over  North  London  Railway  ;  and 
High  Street,  Kingsland,  over  North 
London  Railway  (docks  line)  ;  and  the 
reconstruction  of  bridge  carrying  Den- 
mark Hill  over  the  London,  Brighton, 
and  South  Coast  Railway  lor  the  London 
County  Couniil.  Mr.  Maurice  P'itz- 
maurice.  Spring  Gardens,  S.W Oct.     10 


COMING    CONTRACTS. 

De^vsbury. — Sanction  has  been  received  by  the 
Council  to  a  loan  of  £9,7(^2  for  extensions  of  the 
electricity  works. 

Bradford.— The  Corporation  are  applying  for  a  loan 
of  /,'30,07y  for  constructing  the  Wyke  tramways. 
The~^Tramways  Committee  have  prepared  a  scheme 
for  giving  tramway  connection  between  Br.adford 
and  the  Spen  Valley. 

Aldershot.  An  inquiry  has  been  held  into  the  appli- 
cation of  the  Council  for  permission  to  borrow 
;,f2,ooofor  electric  lighting  extensions. 

Great  Grimsby.— The  Council  have  applied  for  a 
loan  of  X  iS.ooo  for  extending  the  electricity  works. 

Pembroke  (Dublin).— The  District  Council  have 
decided  to  carry  out  extensions  of  their  electric 
lighting  undertaking  at  an  estimated  cost  of  between 
£'20,000  and  ^25,000. 
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Colchester. — The  borough  engineer  and  the  borougli 
electrical  engineer  are  preparing  plans  for  the 
Military  Road  extension  of  the  tramways  ;  in  order 
to  carry  out  which  the  Local  Government  Board 
will  be  asked  to  sanction  a  loan  of  /7,.iJ4. 


CONTRACTS    CLOSED. 

Salford. — The  Town  Council  on  September  6th 
accepted  the  following  tenders  :  Ferranti,  Ltd.,  house 
meters  ;  Key  Engineering  Company.  I^td.,  motor 
starters  ;  Sperryn  and  Co.,  Ltd.,  tumbler  and  link 
switches  ;  St.  Helen's  Cable  Company,  Ltd.,  work- 
shop Hexible  cables  ;  Lancashire  Dynamo  and  Motor 
Company,  Ltd.,  electric  motors  ;  British  Westing- 
house  Electric  and  Manufacturing  Compan}-,  Ltd., 
feeder  boosters. 

South  Shields. — The  tender  of  Messrs.  Arnold  and 
Son,  01  Doncaster.  for  the  erection  of  the  carsheds, 
in  connection  with  the  Corporation  tramway  system, 
the  amount  being  ^9,425,  has  been  accepted. 

Southport. — The  tender  of  the  British  Insulated  and 
Helsby  Cable  Company,  Ltd.,  has  been  accepted  for 
the  supply  of  switch  pillars,  one  at  £aj  ios.  and  four 
at  £2S  5s.  7d- 

Stalybridge.— The  Electricity  and  Tramway  Bo.ird 
has  accepted  the  tender  of  the  British  Westinghouse 
Company  for  the  supply  of  an  additional  machme  for 
the  Stalybridge  substation. 

Hartlepool.— Messrs.  Richardson,  Westgarth  and  Co., 
Ltd  ,  of  Hartlepool,  have  secured  an  order  through 
their  Glasgow  agents,  Messrs.  A.  R.  Brown, 
McFarlane  and  Co.,  Ltd.,  for  three  natural  draught 
chimney  type  cooling  towers  for  a  total  capacity  of 
255,000  gallons  per  hour,  to  be  erected  in  the  new 
works  of  the  Kosmoid  Tube  Company,  Ltd..  at 
Dumbarton.  They  are  also  supplying  another  tower 
to  deal  with  50,000  gallons  per  hour  to  the  Scottish 
House  to  House  Electricity  Company,  Coatbridge. 
These  tow-ers  will  be  fitted  with  the  makers'  new 
patented  machine  moulded  splash  bars. 

Honley  — -'^Ir.  .M.  K.  Xorth,  M.Inst.C.E.,  has  conducted 
a  Local  Government  Board  inquiry  into  the  subject 
matter  of  an  application  of  the  Honley  Urban 
District  Council  for  approval  to  the  borrowing  of 
;fS.ooo for  purposes  of  their  gas  undertaking. 

Liverpool. — Messrs.  D.KoIlo  and  Sons,  of  the  Fulton 
Engine  Works  Liverpool,  have  secured  the  contract 
for  the  engines  of  two  new  steamers  for  the  Wallasey 
Ferries. 

Dartford. — Messr.s.  Babcock  and  Wilcox  have  received 
an  order  from  the  District  Council  for  the  supply  of 
a  Baker  oil  sep.ir.itor  for  their  electricity  works. 

Brighton. — ^The  tender  of  the  Transporter  Company, 
l.ul.,  lor  a  co.d-handling  equipment  for  the  Southwick 
power  station  has  been  accepted  at  £2,^21, 

Derby. — Messrs.  S.  Di.xon  and  Sin,  Ltd.,  have  received 
.in  order  from  the  Corporation  for  one  Turner's 
patent  automatic  point  controller  as  sample. 

Bar<-ovv. — Sir  Wi'liani  .\rrol  and  Co.,  have  secured 
the  contract  for  the  construction  of  a  bridge  across 
the  Walney  Channel,  between  Barrow-in-Furness 
and  Vickerstown, 


New  Zealand.— The  Xew  Zealand  (lovernment  have 
iust  placed  an  order  for  a  large  coal  briquette-making 
plant  with  Wm.  Johnson  and  S jus  (Leeds),  Ltd., 
.\rmley,'Leeds),  the  output  from  which  will  be  about 
200  tons  per  day  of  eight  hours.  This  is  similar 
machinery  to  that  which  the  tirni  named  have 
shipped  a  large  quantity  of  to  the  United  States. 

London  — Messrs.  Wm.  Denny  and  Brothers,  Dum- 
barton, have  received  an  order  ironi  the  General 
Steam  Navigation  Company,  (I^td.l.  for  the  con- 
struction of  a  new  turbine  passenger  steamer,  to 
steam  at  21  knots,  for  the  service  from  Tilbury  to 
Margate  and  Boulogne- 


APPOINTMENTS    VACANT. 

Battersea. — The  GoverningBody  of  Batter- 
ed (London)  Polytechnic  invite  applica- 
tions from  electrical  engineers  with 
teaching  experience  for  evening  lecture- 
ship in  electrical  engineering.  Mr.  Joseph 
Harwood,  secretary 

Bristol. — An  assistant  lecturer  and  demon- 
strator in  engineering  is  required  at  the 
Merchant  Venturers'  Technical  College, 
Bristol  Salary  £i';o.  Particulars  from 
Registrar         

■Wellington  (New  Zealand).— Welling- 
tiin  (Xew  Zealand)  Technical  Education 
Hnard  require  an  instructor  in  en- 
gineering. Salary  ;f  300,  with  i'40  passage 
.allowance.  High  Commissioner  for  Xew 
Zealand,  13,  VictoriaStreet,  London,  S.W. 


APPOINTMENTS    FILLED. 

Midland  Rail-way.— The  locomotive  works  manager 
of  the  Midland  Railway  at  Derby,  .Mr.  Cecil  W. 
Paget,  will,  in  consequence  of  recent  retirements, 
after  November  ist  next,  act  as  chief  assistant  to  the 
locomotive  superintendent,  in  addition  to  his  present 
duty  as  works  manager. 

Halifax. — Mr.  J.  C.  Couper,  of  Newcastle-on-Tyne, 
has  been  appointed  tramways  traflk  superintendent 
at  Halifax. 

Cardiff.— Mr.  W.  J.  R.  Thomas,  of  London,  has  been 
appointed  assistant  electrical  clerk  01  works  for  the 
Cardiff  Asylum  at  Whitchurch. 

SmethwicR.-Mr.  A.  W.  .Allen,  B.A.,  has  been 
.ippriinted  teacher  of  theoretical  magnetism  and 
electricity,  and  Mr.  .A.  Adams,  F.l.C,  teacher  of 
practical  magnetism  and  electricity,  at  Smethwick 
Municipal  Technic.d  School. 

Leeds. — Mr.  Richard  Chamberlain,  of  Corbridge-on- 
Fvne,  was  on  'Wednesday  appointed  by  the  Leeds 
W.iterworksConnnittceto  till  the  position  of  resident 
engineer  at  the  Kettlesing  Tunnel  works,  in  con- 
nection with  the  Leeds  water  supply. 

Glasgow. — Mr-  Alexander  Lawson  Mellanby,  D.Sc, 
Ledurcr  in  Engineering  at  the  Mancliester  School 
of  Technology,  ha>,  w-e  understand,  been  appointed 
to  the  Chair  oi  Engineering  in  tlie  Cilasgow  and 
West  of  Scotland  Technical  College. 
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Share    List  of    Engineering,    Electrical,    Iron  and    Steel, 

and  other  Companies. 

T)ie  following  Is  a  comprehensive  list  of  Companies  In  the  Industries  covered  by  "Page's  Weekly."  In  which  shares  business  Is 
being  currently  transacted.  Additions  will  be  made  from  time  to  time  as  occasion  requires.  We  desire  It  to  be  understood  that  whileour 
Share  List  will  generally  be  found  correct,  we  do  not  hold  ourselves  responsible  for  any  loss  or  Inconvenience  that  may  arise  from 
possible  Inaccuracies 


Stock  Exchange  Settling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
Consols:    Oct.  4t)i.     General  Settlements  :  September  28th,  Octol)er  13th, '27th.     Bank  Rate,  September  7th,  1005,  3  per  cent,. 


I.— ENGINEERING,     IRON,     AND 
COMPANIES. 


i 

Last 

i 

l>lvi. 

OD 

dend. 

STEEL 


Paid       Closing 
ap.  Prices. 


ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— ConW. 


10,0C0 

6 

3/- 

3,210,0C0 

1 

!/■ 

76,970 

5 

2/- 

1,500,000 

100 

i% 

£100,000 

100 

44% 

630,000 

1 

2/4J 

100,000 

1 

74d. 

20,000 

5 

3,- 

250,000 

1 

6?d. 

i' 250,000 

Stk 

4*% 

150,000 

H 

•lli<i 

60,000 

H 

31- 

33 ,3.34 

5 

2/6 

£500,000 

100 

44".. 

50,000 

10 

6/. 

£366,600 

stk 

4% 

200,000 

1 

1/- 

300,000 

1 

fi;<i. 

£300,000 

Stk 

4i% 

1,629.760 

1 

M. 

1,860.900 

1 

.I.M. 

1,160.000 

1 

104.1. 

690,000 

1 

1  ■> 

74,000 

10 

5'- 

154,.M0 

5 

w- 

23-2,600 

5 

2/6 

460,000 

1 

I/2f 

70,000 

5 

2/6 

£250,000 

Btk 

4% 

100,000 

10 

301 

57  031 

10 

10/. 

40,339 

10 

5'\, 

75,000 

1 

2,6 

1,269,594 

1 

3|,'<1. 

£400,000 

Stk 

4% 

200,000 

5 

a/- 

250,000 

I 

9?cl. 

300,000 

1 

7Jd- 

4,721 

13 

l»l- 

69,764 
20,260 
5,000 
186,748 
25,000 


13 
10 
10 
Stk 
10 


10/- 

H/. 


4". 
6/- 


£250,000 

Stk 

4*"„ 

9,000 

10 

10*0 

6,0CO 

10 

5% 

126,000 

3 

8/. 

21,000 

3 

1/6 

10,000 

10 

6% 

£160,000 

Stk 

i% 

16.800 

10 

10/. 

9,nco 

10 

7°„ 

966,000 

1 

!/• 

344,000 

5 

2/11 

£1,850,500 

Stk 

4% 

13,000 

5 

2/6 

250,000 

1 

11- 

20,000 

10 

4/6 

30,000 

5 

:!'- 

408,505 

1 

1,6 

47,600 

10 

74% 

38,001 

5 

7/- 

85,0:  0 

1 

7f<l. 

18,000 

5 

3/- 

£1C0(«I0 

Stk 

6"„ 

Alldays  &  Onions  Pneumatic  Engi. 
neerinp,  Ltd. 

Do.     Cum.  Pref.  6  per  cent.    .. 

Armstrong  (Sir  W.  G.),  Whitworth 

and  Co.,  Ltd. 

Do.  4%  Cum.  Prel. . 

Do.  4%  1st  Mort.  Db9.  Rd. 

Aveiing  and  Porter,  Ltd.,  4^%  Reg 

Mt.  Debs.  Red 

Babcock  and  Wilcox.  Ltd.,  Ord.    .. 

Do.  „     6°o  Cum.  Pref. 

Baker  (Joseph)  and  Sons,  Ltd..  6''o 

Cum.  Pref 

Baldwins,  Ltd.,  SJ",,  Cum.  Pref.    . . 

Do.  1st  Mt.  4i"o  Deb.  Stk.  Red. 

Barrow  Hiematite  Steel  Co.,  Ld.,  O 

Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  BayIiS9,Ltd.,5% 

Cum.  Pref.  Shares 
Beardmore  iWm.)  &  Co.,  Ltd.  4J",, 
I  St  Mt.  Debs.,  Red.,Scrip  50%  pd 
Bell  Brothers,  Ltd..  6%  Cum.  Pref. 
Do  4%  Deb.  Stook,  Red. 

Beyer,  Peacock  and  Co.,  Ltd.,  Ord. I 
Do.  5J<'„  Cum  Pref. 

Do.  4i%   Red.  Deb.  Stock 

Bolckow,  Vaughan  and  Co  ,  Ijtd..  O. 
Nos.  1-1,629,760 
Do.  Nos.  1,6:19,101-S,.500.000 

Brown  (John)  and  Co.,  Lim.,  Ord., 
Nos.  1-1,160,000 
Do.  Ord.,  Nos.  1,160,001-1,750,000 

I        Do.        5%  Cum.  Pref 

Cammell,  Laird  &  Co.,  Ltd.,  Ord.  .. 

Do.  !i"'„  Cum.  Pref.     . . 

Clayton  &  Shuttlewortb,  Ltd.,  Ord. 

Do.      5%  Cum.  Pref 

Do        4%  IstMort.  Db.Stk.  Red 
Consettlron  Co..  Ltd.,  Ord.. 
Crossley,  Bros  ,  Ld  ,  Ord  40340/97370 

Do.        5"„  Cum   Pref 

Delta  Metal,  Ltd.  Shares  .. 
Dorman,  Long  &  Co.,  Ltd.  .. 
I  Do.  4%  IstMort.  Perp.  Deb.Slk. 
Dunderland  Iron  Ore  Co.,  Ltd.,  6% 
Cum.  Pref.  and  Participating.. 
Dunlop  (James)  ■*  Cc,  Ltd.,  Ord.. . 
I  Do.  6%  Cum.  Pref. 

,Ebbw  Vale  Steel,  Iron  &  Coal  Co., 
J  Ltd. 

'       Do.  do.  do. 

Elliott's  Metal,  Ltd 

Do.     Cum.  Pref.  ,5'\j 

Do.    Deb.  4°.        

Fairfield  Hhiphuilding  &  Engng.Co., 
litd.,  e*^',,  Cum.  Pref. 
Do.      4t%  Mort.  Deb.  Stk  .Red. 
Fleming  &  Ferguson,  litd.  Ord  Nos. 

1/9000 

Do.  5%  Cum.  Pref.  Nos.  9001/15000 
Fraser  &  Chalmers,  Ltd.,  Ord. 

Do.  74%  Cum.  Pref. 

Gallowayv,    Ltd.,  5%    Cum.   Pref. 

18001/2H00O 

Do.        4%  l3t  Mort  Deb  Red.. 
Greenwood  &  Batley,  Ltd.,  Ord.  .. 

Do.    7%  Cum.  Pref 

Guest,  Ki  e.T  &  Nettlcfolds,  Ltd .  Ord. 

Do.        6%  Cum.  Pref 

Do.         1%  Irred.  Mori.  Deb. Stk 
Gwynnes,  Ltd..  .*>%  Cum.  I'ref. 
HadBeld's  Steel  F'dry  Co.,  Ld.,  Ord. 

Do.        4J%  Cum.  Pref 

Hall  (J.  &  E.),  Ltd.  6"„  Cum.  Prel... 
Harvey  United  Steel  Co.,  Ltd. 
Hawthorn.  Leslie  it  Co.,  Ltd.  Ord. 
Head,  Wrigbtson  4  Co.,  Ltd. 
Hill  (Richard)  &  Co.  (1899)  Ld.,Ord. 

Do.        6%  Cum.  Prel 

Hornsbv  (Richard )Ji Sons.  Id., Ord. 
O'.'o  Cam.  Pref. 


3        2J—  21 
6         44-  6 

1       3^5,-8*    I 

5  6i—  54 
100  102^—1044 

100  96  —  99 
1  85-  SI 
1       lA-  1ft 

6  43-  6i 
1  1  -  li 

100  102  -104 

44     li-  la 

44        4}—  ii 

5  4?-  5i 

—  104*- 106*  i 

10  11»-  121 
100        100—102 
I         ih--&.      , 
1        H-U     1 
100       93  —96 


1 

HI- 


1 


i|* 

-  s* 


15/. 

1 
10 

5 

5 

1 


n-H 
m-  m 

lli-Ug 
91-104 
"ft-  5H 

5i—  6* 
100      lUO  -102 
74      B2J-  33J 
10        15^1—154 

10     Hi— iig 

1  2-   '2J 

1  §-« 

100        90  —94 


5  Si-  SS 

1     u-a 
1      «- 1 


13 
10 

a 

10 
100 


SJ-94 
6J-7J 
H—  53 
8i-9J 
90-  94 


10     n  -114 

100      100  —103 
lOJ   '  12J-124 

10      94-10; 

8         si—  4J 
3         64—  6 


10       64—  74 

100        884-894 

10       68-  74 
10      10  —  104 

1     art-2ft' 

5  64-  Hi' 

100      105  -107 

5  2—3 

38-    3J 

10»-  11 

5  —  5J 

I—     I 

97-  99 

5  —  5* 

H-H 

H-  5 
98—100 


1 
10 
5 
1 
10 
6 
1 


750,000 

26,000 

£250,000 

37,500 

49,.'ia7 

300,000 
50,000 
40,000 

200,000 

£300,000 

40,000 

210,000 
75,000 

£75,000 
21,943 
14,248 
6,000 

73,000 

t0,000 

£'250,000 

1-22,000 

50,000 

70,000 

£400,000 

20,000 

65,000 

13,000 

230,000 

1-26,938 

73,062 

£330,000 

350,000 

£3,-0,000 

£350,000 

35,000 

275  COO 

300,000 

£300,000 

£115,300 

£97,900 

250.000 

800,000 

£300.000 

49,560 

£1'25,'240 

25,000 

25.000 

£250,000 

85,000 

65,000 

634,732 

638,845 

£240,000 

300,000 


1 
10 

Stk 
10 
10 

1 

6 

3 

1 
Stk 
10 

1 

1 
Stk 

6 

6 
624 

10 

5 

Stk 

5 

6 
10 

Stk 
S 
1 
6 
1 
5 
6 


74% 
6/- 
4% 
20 

S% 

nd 
2/9 
2/1 J 

7|d, 

4% 

61- 

g^d. 

68d. 

44% 
,    2'/6 

6% 
,  47/6 

6/- 

4J» 
1,6 

1     3/. 

10/. 

I     4% 

3/. 


1 

1 
Stk 
10 
1 
1 
Stk 
100    i 

100     ' 

1 
1 

stk 
10 
Stk 
10 
10 
stk 
10 
10 
1 

1 

Stk 


[Howard  &  Bullough,  Ltd.,  Ord,      . . 
Do.    0%  Prel.  (Non-Cum.) 
Do.    4%  Deb.  Stk.,  Red.  after  1906 

Kynoch,  Ltd 

Do.    Cum.  Pref.  5% 
Lambert  Bros.,  litd.,  Ord.    .. 

Do.        .->J"„  Cum.  Pref 

Leeds  Forge  Co  ,  7?{,  Cum.  Pref.    .. 

Lysaght  (John),  Ltd.,  6%  Cum.  Pf. 

Do       44%  1st  Mt.  Deb.  Stk.,  Red. 

Mather  c)i  Piatt,  Ld.,  5%  Cum.  Pref 

Measures  Bros.,  Ltd.,  C)rd 

Do.    54%  Cum.  Pref 

Do.    4*%l8tMrt.  l)b.Stk,,Red. 

Muntz  Metal,  Ltd 

Do.    Pref.  6"„  

Nantyglo  ai.d  Blaina   Iron  Works, 

Ltd.,  8%  Cum.  Pret. 

N.Brit.  Loco.  Co.,  Ltd.,  6%  Cm.Pf. 

North-Easteru  Steel  Co.,    Ltd.,       J 

44%  1st  Mrt.  Db.  8tk.,Red. 

Pearson  &  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord.,"B" 

Do.        6%  Cum.  Pref.  "A"     .. 

Pease  &  Partners,  Ltd.,  Ord.         ..' 

Do.        4%  Perp.  Deb.  Stock    - 
Peebles(Bruce)S:  Co.,Ld.,  6%  Cm.P. 
Pooley  (Henry)  i  Son.,  Ltd.,  Ord  .. 

—  Do.        64"o  Cum.  Pref 

—  Projectile  Co.  (1902),  Ltd.,  Ord.     . . 

2/-     Rhymney  Iron  Co.,  Ltd 

2/-  Do.        New  

5%'         Do.        6%  Mort.  Deb.,  Red.     .. 

7id.  .Richardsons,  Westgarth  *  Co.,  Ltd., 
Ord.  350.001—700.000     . . 

U     I        Do.  6't,  Cum.  Pref. 

44%  ,        Do.       44%  Perp.  Deb.  Stock  . . 

12/-    Ruston,  Proctor  A  Co. ,  Ltd 

6a.     Scott  (Walter)   Ltd.,  Ord 

7Jd.  Do.  6%  Cum.  Pref.    .. 

4%  Do.  4"(,  Perp.  Deb.  Stk. 

6%  Sheltonlron,  Steeland  CoalCo.,Ld. 
Ist  Charge  5%  Debs..  Red  . . 
6%  Do.     6",,  2nd  Mort.  Debs.,  Red. 

1/.     South  Durham  Steel  4  Iron,  Lid. Or. 

l/'2s  Do.  6°„Cum.  Prel... 

44";,  Do.         4*%  Per.  Deb.  Stock 

2i";,    Steel  Co.  of  Scotland  Ord.  1/49560. . 


£200,000 

£l4H,0l)O 

£160,000 

10,000 

$50,H4'J6200 

$30o;n4ioo  sioo 

S162-.>6m0OO   $1000 


100 

1 

1 

10 

$100 


100 


3,350,000 

7.50,000 

£750.000 

£1,2.50,000 

£1,000,000 

225,000 

600,000 

£300,000 

7,637 

300 

66,666 

66,666 

£246,641 

£150,000  I 


1 
1 

Stk 
Stk 
100 

1 


5% 

6/6 
4% 
9/- 
6/- 
6d. 

6a. 

4% 
7Sd. 
7Sd. 

6/- 

e4 

Slj 

5'!o 
1/- 
6d. 
5% 
4% 
4*% 


Do,        5%  Trust  Mort.  Deb 
Stephenson  (Robert)  &  Co.,  Ltd., Or. 
Do.  6*%  Cum.  Pref.     .  . 

Do.        4%  Perp.  Deb.  Stock 
Stewarts  A  Lloyds,  Ltd.,  Ord. 

Do.        6"„  Cum.  Pref 

Swan,  Hunter  A  Wigham- 

Richardson,  Lira.  Ord. 

Do.    a"i,  Cum.  Pref 

Do.  4J%  1st  Mort. Deb  Stk. Red 
Thames  Iron  Works,  Shipbuilding 
&  Engineering  Co. .Ltd. ,.5%  Cum. PI.        1     i 

Do.    4"„lrredeera. IstMort. Deb.'  100 
Thornycrolt  (.John  I.)  &  Co.,Ltd.Or.        1 

Do.  do.      6"i  Cum.  Prel.,      1 

Tylor  (J.)  4  Sons,  Ltd.  6%  Cum.PI.'     10 
United  States  -Steel  Corp.  Com.Stk.  $100 

Do.  7",^  Cum.  Prel.  Stock  $100 

Do.     10-OOvr.  5%  Skg.Fd.G.Bds.  $1000 


1 

ift-ift 

10 

12J-13 

100 

96  -an 

10 

17  -174 

i04_io| 

10 

1 

5-i 

5 

4-44 

3 

r<    4 

1 

•ft-ift 

100 

108  -110 

10 

IIJ-UJ 

I 

4-3 

1 

S  -  i 

100 

93  —  90 

5 

44-  6 

6 

•1I-6J 

624 

79  —  81 

10 

12  — 124» 

100 

88-31 

6 

43-  .5i 

5 

61-63 

10 

lOi— lOJ 

lUO 

lOO— lOH 

5 

ii-H 

1 

61-  -  6/6 

6 

■i»-48 

1 

.3-4 

5 

5 

14—  4 

100 

99—101 

1 

ii  —  .i3 

1 

B-lh 

100 

95  —  97 

10 

10  -104 

1 

«-  H 

1 

4-  1 

100 

93  —  96 

ino 

93  —  96 

100 

95  —  99 

1 

5-S 

1 

«-« 

100 

92  -  96 

9 

7  -  74 

100 

105—106 

10 

14-    2J 

10 

Si-    H 

100 

77—  fO 

10 

1S4-19' 

10 

14i-143' 

1 

3-5 

1 

^?-1A 

100 

90  —  99 

1 

7iid- 

Stk 

4% 

5 

2/9 

Stk 

44% 

5 

3/. 

5 

3/- 

Htk 

*% 

Stk 

44':o 

Stocks  and  shares  marked  *  are  quoted    x-dividend. 


VMckers,  Sons  &  Maxim.  Ltd.  Ord..  1 

Do.    5%  Non-Cum.  Pref.         ..  1 

Do.    6%  Non-Cum.  Prel.  Stook.  100 

Do.    4%  Ist.Mort.Deb.Stk.Ued.  100 

Do.     44%  'Jnd  Mort.  Debs., Red.  100 
Weardale  Steel,  Coal  A  Coke, 

Ltd.,  Del.  Ord.  1 

Do.        6%Cum.Prif.  Ord.      ..  1 

Do.        4%  Perpetual  Deb.Stock  100 
Weldless   Steel  Tube,   Ltd.,  Cum. 

Prel.  54  5 
Do.       Mort.  Deb.  44%     ..        ..100 

Willans  &  Robinson,  Ord 5 

Do.        6  "„  Cum.  Prel 5 

Do.        4"„lstMort.Deb.Stk.Ued  100 
Yorkshire  Iron  &  Coal  Co.,  Ltd., 

44%  1st  Mort.  Deb.  Stk.  Red.  100 


48.-  Ift 

37j-  37; 

inci- 1071 

100-102 

2ft-2U 

'•ft-  1ft 

i'.:o  —12a 

101  —106 
105  —107 

H-if 

4-  1 

85  —  88 

44-  42 

92  -  98 

1  -    2 

•.!4-  3J 

73  -  78 

74  -70 
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II.  —  ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TKACTION.— CojKd. 


Preeent 

S     1 

Subscribed. 

S      , 

70.000 

X    1 

125,000 

1 

120,000 

1 

100,000 

5 

100.000 

5 

£500,000 

Stk 

£200.000 

Stk 

400,000 

5 

£616.353 

Stk 

105,731 

2 

150,000 

2 

£125,000 

Stk 

£125,000 

Stk 

35.000 

5 

40,000 

5 

£200,000 

Stk 

85,000 

3 

£100,000 

— 

52,000 

5 

61,000 

5 

£300000 

Stk 

2.13,834 

1 

£233,334 

Stk 

99,261 

5 

n,139 

5 

£314.023 

Stk 

£100,000 

Stk 

112.100 

2 

31.390 

2 

£200.000 

Stk 

10,248 

10 

£100,000 

Stk 

L&st 
I>ivl 
dend. 


Cloeing 
Prices. 


6d. 

an 

a- 

31- 

4i% 

4»?i 


1% 

2/- 

2/44 

4*% 

*«% 

7/6 

2/6 

4i% 

1/6 

6% 

10/- 

3/- 

4J% 

6(1. 

i% 

1/6 


2/6 
4% 
6% 
1/7^ 

4I 
7/6 

5% 


25,000        10         5/- 


£200,000 
35.000 

35,000 

£60000 

60,000 

£300.000 

7.500 

100,000 

37,350 


Stk 
6 

5 
Stk 
10 

100 
10 

1 

12 


40 


2/3 
44% 
6/- 

i% 

3% 
12/- 


£150,000      100     i   4% 


Alliance  Elec.  Co..  Ltd.  5%  Cum.Pf. 
.\ron  Elec.  Meter  Ltd.,  6%  Cum.  Pf. 

Bell's -Asbestos  Co..  Ltd 

British  Insulated  &  Helsby  Cables 
Ltd.,  Oi-d. 

Do.  6".,  Cum.  Pref 

Do.  4»  olstMort.Deb.Stk.Rd. 
British  Tbomson-HoustonCc, Ltd.. 

4*%  1st  Moi-t.  Deb.  Stk.  Red.  . . 
British  Westinghoiise  Electric  and 

Manufac.  Co.,  Ltd,,  5%  Pref.  .. 

Do.        4%  Mort.  Deb.Stk.Red... 

Brush  Elec.  Enging.  Co.,Ltd.,Ord. . 

Do.        6  "o  Pref 

Do.        4*''oPerp.lstDeb.8tk... 

Do.        4*%Perp.  2nd  Deb.  Stk. 
Callender'sCableAConstn.Ltd.Ord. 

Do.    6  "ii  Cum.  Pref 

Do.    4i"olstMort.Deb  Stk.Red. 
Crompton  iV  Co.,  Ltd. . . 

Do.        a-^o  1st  Mort.  Reg.  Debs. 
Dick,  Kerr  &  Co.,  Ltd..  Ord. 

Do.      6%  Cum.  Pref 

Do.      U%  Deb.  Stock,  Red.    . . 
Doulton  &  Co.,  Ltd.,  5%  Cum.  Pref. 

Do.    1st  Mort.  4"oiree.Deb.Stk. 

Edison  and  Swan  United  Electric 

Light,  Ltd.,  "A"  Shares 

Nos.  1-99,261        . .         . .  I 

Do.    "  A  "  Shares  N.DS.01.017,139 

Do.    4%  Deb.  Stock  Red. 

Do.    5%  Second  Deb.  Sik.  Red. 
Electric  Construction  Co..  Ltd.     .. 

Do.    7%  Cumulative  Pref. 

Do.    4%  Perp.  1st  Mt.  Deb.  Stk. 

Evered  End  Co.,  Ltd 

Feri-anti,Ltd.,  5%  1st  Mort.  Deb. I 

Stock,  Red 

Gen.    Elect.    Co.  (1900),  Ltd.,  5% 
Cum.  Pref. 

Do.    i%  1st.  Mt.  Deb.  Stk,.Red. 

Henley's  (W.  T.)  Telegraph  Works 

Co..  Ltd.,  Ord. 

Do.        4J%  Cum.  Prel 

Do.        4»%  Mt.  Deb.  Stk.  Red. 
India  Rubber.  Gutta  Percha  & 

Telegraph  Works  Co.,  Ltd., 

Do.        1st  Mort.  Deb.  Red.     .., 

Parker.  Thos..  Ltd 

Scott  (Ernest)  i-  Mountain,  Ld.,Ord. 
Telegraph   Construction  and  Main- 
tenance Co.,  Ltd. 

Do.        4%  Deb.  Bonds  . . 


1 
I 
1 

5 
5 

100 


6 

100 

100 

2 

2 

100 

10 


10 
100 

5 

6 

100 

10 

100 

10 

1 

12 
IOC 


III.— ELECTRIC     TRACTION. 


120.000 

260.007 

£230,000 


5 

5 
Stk 


5/- 
2/6 

6% 


20,000 

10 

1-2I- 

10,000 

10 

!>;■ 

£46,300 

100 

5<'A 

£iyi.3i6 

Stk 

ill% 

75,6iJ6 

1 

,';9,394 

1 

ll-lo 

75,000 

e 

— 

75,000 

5 

2/0 

£425.000 

Stk 

4^"V, 

£200.000 

Stk 

0% 
6% 

133,301 

10 

«/• 

15<;,4S7 

10 

6/- 

£),0<X1,000 

stk 

6"„ 

£250,1,00 

Slk 

iV\, 

100,000 

& 

2/6 

40,500 

5 

8/- 

27.000 

S 

3/- 

Anglo-Argentine  Trains  Co.,  Ld..Or.  5 

Do.                  5%  Cum  Pf.  5 

Do.  Permanent 

6"„  Debenture  Stock,  1888   . .  100 

Barcelona  Trams  Co.,  Ltd..  Ord.    ..  10 

Do.           5%CumPf.ahare8  10 

Do.           6"/,  Debs.,  Red.  ..  100 

Do.            44"oRed.Deb.Stk.  100 

BathElec.Trams.Ld.,  Pf.Or.          ..  1 

Do.            5"„  Cum.  Pf.         . .  1 

Brisbane  Electric  Tram  Investment 

Co.,  Ltd.,  Ord 5 

Do.           5  "„  Cum.Pf.        ..  6 

Do.    4J">,l8tDeb.Stk.,Red.  100 
Brit.  ColumbiaElcc.  Rly.  Co., Ltd., 

Def.  Ord.  Stock      ..         ..100 

Pref.  Ord.  Stock     ..         ..100 

Brit.  Electric  Traction,  Ltd.,  Ord.  10 

Do.        6%  Cum.  Pref 10 

Do.        .'■>■;,  Perp.  Deb.  Stk.       . .  100 

Do.        4•J^  2nd  Deb.  Stk.  Red..  100 
Buenos  Ajres  4  Bclciano  Electric 

Trams,  Ltd.,  Ord.  6 

Do.        "  A"  G'\,  Cum  Pref.      ..  5 

Do.       ••IS"          do.  6 


Present 

.\mount 

Subscribed. 


Last 
Divi- 
dend. 


Paid 
up. 


Closing 
Prices. 


A-    ft 

'  ^-si• 

5?-  63 
103  ~10S 

99—101 

n  -  -'8 
85  —  t9 

i-     i 

IJ-  1} 
91  —  94 
78-81    . 
10  —  11 

64-  H 
<.m  —111 

95-100% 
75—  8i 
6  —  6i 

105  -107 

n-n 

106  -109 


2  -  '24 
8i  —  88 

89  —  94 
i-  1 

13  _  -21 
92*—  95 
10  —  12 

90  —  95 

9*—  10 
97—101 

12  —13 

6i—  5* 

109—111= 

K5*-16i 

100'— 103 

6*—    7 

16/3—16/9 

3:1*- 354 
10-2— 101 


£200,000      Stk 
£220,000     100 


102,268 

£350,000 

480,000 

40,000 

£300,000 
£120,000 


59,987 
30,000 

£150,000 
1'35.000 

£1.031,000 
£50,000 

314,016 

.500,000 

£360,000 

50,000 

110,9-23 
£150,000 
£196,200 

24,500 

24,600 

£220,000 


BJ-8^ 
5j—  6J 

141  —144 
135-  14J 
9*-  10 

98  —101 
97  -102 

-5  — i'i  I 

1  -     !J 
4  -  H 
95  —  ai 

119—122 

104—107 

9-  9* 

lOi-11 

12.i  —125 

99  —101 

3J—  4 

5|-5i 
ii-    H 


5 

Stk 
1 
5 

100 

Stk 


10 
5 

Stk 
10 

Stk 
Stk 

1 
1 

Stk 
5 


100 

Stk 

10 

10 

stk 


5/- 
4J% 

6d. 
2/6 

4% 
5% 

6/- 

6/- 
2/6 

i% 
5/- 

4% 
5% 


6d. 

ii% 
6/- 

2/9,i 

3i% 

6% 

10/- 
5/- 


Buenos  Ayres  Elec.  Trams  Co.  (1901) 

Ltd.,  5%  Db.  Stk.,  Red. 

Buenos  Ayres  Gd.  Nat.,  Ltd.,  6% 

Ist  Deb.  Eds. 

Calcutta  Tramways  Co.,  Ltd. 

Do.       44%  1st  Deb,  Stk..  Red. 

Cape  Electric  Tramways,  Ltd.     . . 

City  of  Birmingham  Trams  Co., Ltd. 

5  "o  Cum.  Pref. 

Do.        4%  1st  Mort.  Debs.  . . 

.Colombo  Elec.  Tram.  ,t  Light.  Co., 

Ltd.,  .5%  1st  Mort.  Deb.  Stk.  Red. 

Dublin  United  Trams.   Co.   (1896), 

Ltd.,  Ord.     .. 

Do.    6%  Pref 

Isle  of  Thanet  Elec.  Trams,  and 
Light.  Co.,  Ltd.,  S%  Cum.  Pref. 
Do.    4%  Deb.  Stock.. 
London  United  Trams.  (1901),  Ltd., 

5%  Cum.  Pref 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 
Madras  Electric  Trams  (1904),  Ltd., 

5%  Deb   Stock,  Rsd 

MetroDolitan  Elec. Trams,  Ltd.,  Def. 

Do.  6%  Cum.  Pref 

Do.  44%  Deb.  Stock,  Red.' 

New   General  Traction    Co.,  Ltd., 

6%  Cum.  Pref 

North  Metropolitan  Tramways  Co. . 

Do.  34%  Mort.  Debs. 

Perth  Electric  Trams,  Ltd.  (W.A.) 

5%  1st  Mort.  Deb.  Stock,  Red. . 

Potteries  Elec. Traction  Co.,Ld.,Or. 

Do.  5%  Cum.  Pref.     .. 

Do.  44%Deb.Stk.,Red. 


100 
1 


6 
100 


97  —  99 

103  -107 
94-  10 

107- -109 
1?—  1| 

42—  5J 
109— 10:i 


100      103  —105 


10 
10 

6 
100 

10 
100 

100 

1 
1 

100 

5 

8 

100 


13»— 144 
15-  16 

2J-23 
83  —  88 

!'3-10i 
99  -102 

103  —105 

T   O 

:,J         3-2 
;».— 1.1, 

105"— 10'? 

4-   li 
4*—  43 

93  —  98 


100 

104  —107 

10 

H-    91 

10 

9—94 

100 

101  —104 

IV.— ELECTRIC    LIGHTING    AND    POWER. 


Present 

Last 

Amount 

a 

Divi. 

Subscribed. 

73 

dend. 

Pai<f      Closing 
up.        Prices, 


7,500        10 


7,500 

7.500 

£70,000 

14,000 

£60,000 

27,507 

12,493 

60.000 

£•288.782 

70.000 

80,000 
£350,000 

41,436 
£160,000 

70,.59d 

40,000 
£400.000 
£300,000 

40,000 


10 
10 

stk 
5 

Stk 
5 

5 

5 

Stk 


5 

Stk 
5 

Stk 
10 
10 

Stk 

Stk 
10 


U/- 

4/6 

6/- 

44% 
3/6 

44"o 
4;6 

3/6 
5/- 


2/6 

2/3 
4% 
2/3 

4i% 

7'- 

6/- 

6% 
4*'& 

4/- 


30,000 

10 

6/- 

£400,000 

stk 

44% 

70,000 

5 

•2/6 

70,000 

5 

3/- 

£300,000 

Stk 

44% 

£80,000 

Slk 

6% 

19,000 

£.50,000 

15,000 

13,000 

£50,000 

150,000 

21,000 


5 
Stk. 
10 


/6 
ii% 

6/- 
4J% 


, Bournemouth  &  Poole  Elec. Sup. Co., 

1  Ltd, Ord.     ..      10 

Do.        4»%  Cum.  Pref.  ..'    10 

Do.        6%  Cum,  Second  PI.     . .      10 

Do.        44%  Deb.  Stock  Red     . .    100 

Bromley(Kent)Elec,Lt.  &  Pr.Co.Ld       6 

Do.      do.    44%  1st  Deb.  Stk.  Red.    100 

BromptOD&Kensington  Elec.  Supply 

Co.,  Ltd.  Ord.      ..        6 
Do.        7*)i  Cum.  Pref.  Shares. .        5 
Calcutta  Elec. Sup.  Cor.  Ltd., Ord..        5 
Central  Elec.  Sup.Co.,  Ltd.,  4'^;,  Qua. 

Ueb.  Slk.     ..    100      103—106 
Charing  Cross  &  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord 5 

Do.  do.    44%  Cum.  Prof...        5 

Do.  do.    4%  Deb.  Stk.Red.    100 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord.       5 

Do.        do.     4*%  Deb.  Stk.,  Red    100 

City  of  London  El'.LghtK, Co., Ld.,0.      10 

Do.       O^'i  Cum.  Pref 10 

Do,       5'^i  Deb.  Slk..  Red       ..    100 
Do.      44%  2nd  Deb.  Stk.,  Red    100 
Countyof  London  Elec,  Supply  Co., 

Ltd.,  Oti.i    10 

Do.        6%  Cum.  Pref 10 

Do.       44';iDeb.  Stk.,  Red.    ..    100 
Edmundson^s  Elec.  Cor.  Ltd.,  Ord.       6 

Do.        6%Cum.  Pri-( 5 

1        Do.        44%lstVIort,l)h.Stk.Reg    100 
Electric  UglitingA  Tractiiin  Go.  of 

Australia,  Ltd.  6%  Dc-h,  Stk.Red.    100 

Folkestone  Elec.  Supply  Co.,  Ld..  0,i       5 

Do.        H'^lstDob.atk.,  Red.l  100 

Havana  Electrrcity  Co,,  Ltd '     10 

Hove  Elec.  Lighting  Cu.,  Ltd., Ord.       5 
Isle  of  Wight  Electric  Light  Jt  Power 
\  Co.,  Ltd.  44';,;  Deb.  Stock.  Red.    100       100—108 

iKalgoorlie  Electric  Power  &  Light- 
ing Cjrp,  Ltd.,  6  ■,,  Cum.  Pref.;      1        }j—    m 
Ken^iu  iton  and  Knightsbridge  Elec- 

iric  Lighting  Co.,  Ltd,,  Ord.  ..j      6       12  — 12!) 


llf—  121 

94-101 

11  —  12 

106  —108 

54—  5J 
104  —107 

93-  lOi 
9i-  10* 
9J-    9| 


0J-7i 

5J-  51 

103   -106 

.■^a-  Hi* 
10^  —110 
11  — iij 

IS  —  14 
1^24  -128 
101  —106 

8s-  9 J 
12  —124 
111  —114 
H-  6i 
64  -  6S 
It'O  —108 

85—90 

6i  -5i 

99  —102 

94—  104 

7J-  8i 


Stocks  and  Shares  ni.'iikcd  •  arc  quoted  c,v-dividend. 
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ELECTRIC  LIGHTING  AND  POWER.— Contd. 


TELEGRAPHS  AND  TELEPHONES.— Co»i«<Z. 


Amount 
Subficrlbed' 


Last 
Divi- 
dend. 


Paid 
up. 


Closing 
Prices. 


£135,000      Stk      4% 


111,000 
60,000 
£371,896 
100,000 
76,ril 
220,000 
250,000 
iE-JSOOOO 

10,852 
£59,000 

16,500 
£50,000 
£84,700 

40,000 

20,000 

£150,000 

12,000 

£50,000 
65,000 
100,000 


3 

5 

Stk 
10 
6 

Stk 
Stk 


10 
100 


Stk 
100 


5 

Stk 
6 

Stk 
5 
1 


SI- 
4% 

5;- 
2/3 
ii% 


4% 

2/6 

■1% 

*i% 

51- 

3/6 

8i% 

4/- 

4% 
4/- 


50,000 

1 

8?a. 

£100,000 

Stk 

i),% 

50.000 

5 

2/b 

30,000 

5 

2/6 

£200,000 

Stk 

ii% 

110,000 

5 

6/6 

28,151 


2/6 


Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  Ltd.,  and  the 
Netting  Hill  Kicctrio  Lighting 
Co.,  l.td.,4',3  Deb.  Stock,  Ked. 
London  Klec.  Supply  Corp.,Ld.,Ord. 

Do.    fi'i  Pref 

Do.    4"olstMoit.Db.Stk.,Red. 
Metropolitan  Elec.  Sup.  Co.,Ld.,Or. 

Do.    4l''o '"um.  Prel 

Do.    4i",,  lstMovt.Db.Sk..Red. 
Do.    34';oMorl.Deb.Stk.,Roa. 
Midland  Klec.  Corp.  for  Power  Dis- 
tribution, Ld.,4!^%  1st  Mort. Deb. 
Netting  Hill  Elec.  Ltg.  Co.  Ltd.Ord. 
Do.  4"b  1st  Mort.  Debs.     .. 

Oxford  Electric  Co- Ltd.,  Ord. 

Do.        4%  Debenture  Stk.  Red. 
Royal  Elec.  Co.  (ot  Montreal) 

4i"i  20-vr.  1st  Mort.Deb 
St.  James'  &  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  7%  Pref 

Do.  3i%Deben.  Stock,  Red 

SmithHeld  Markets  Elec.  Suoply 

Co..  Ltd.  Ord. 
Do.        4«,  Debenture  Stk.  Red. 
South  London  Elec.  Sup.  Co., Ltd. O. 
South  Metropolitan  Elec    Light 

&  Power  Co..  Ltd.  Ord. 

Do.        7%  Cum.  Pref 

Do.        4i%  1st  Deb.  Stock  Red. 
Urban  Electric  Supply  Co.,  Ltd.,  O. 

Do.    5%  Cum  Pref 

Do.    44%lstMort.Deb.Stk.Red 
Westminster  Elec.  Supply  Corp. 

Ltd..  Ord. 
Do.        5%  Cum.  Pref 


100 
3 
5 

100 
10 
5 

100 

100 

100 

10 

100 

5 

100 


iO-2  -104 

2  -2* 

IS-  5| 

9!)  -102 

I   105-lli 

109  —113 
100  —102 

100-102% 

11  —  15 

100  -102 

6i-  7- 

9;t  —101 


100      101  —104 


5 

5 

100 


1 
1 

100 


13J-14} 

98   -lilO 

oj  2^ 

76*—  80 
3i  —  4 

lA-lft 

106  — lOH 

43—  5 

H-  53 

lO.i— 1U7 

123-131 


v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Present 

S 

Last 

.\mount 

a 

I'ivi 

SubBcrlhed 

si 

dend. 

£34,800 

100 

1% 

25,000 

10 

£763,.')S0 

Stk 

14/- 

£3,118,210 

Stk 

28/- 

£3,1 18,210 

Stk 

2;- 

44.000 

5 

b/- 

$15,000,000 

$100 

¥2 

£1,903,856 

Stk 

4','i 

16,000 

10 

■"i/- 

6.000 

10 

10/. 

6,000 

5 

2/- 
6/- 

£30.000 

50 

4*".; 

60.710 

20 

4/- 

£85,800 

100 

4V'i 

£300,000 

100 

4"i 

£200.000 

25 

4% 

300,000 

10 

2/6 

£602,400 

Stk 

4% 

£4.000,000 

Stk 

25/- 

£2,000.000 

Stk 

17/6 

£1,830,814 

Stk 

4% 

150,000 

10 

5/- 

£58  700 

100 

4i% 

17,000 

25 

12,6 

72.680 

1 

7f,d. 

£1,983,3.33 

Stk 

li'^o 

£1.960  667 

Stk 

5"„ 

250,000 

6 

2/6 

£2,000,000 

Stk 

Sh"i, 

£6.8<J,.'.93 

Stk 

4',f. 

179,313 

1 

Hid. 

50,000 

I 

TJd. 

£100,000 

100 

4% 

11,839 

8 

4/- 

68,000 

6 

3/- 

40,000 

6 

2/6 

£179,947 

Stk 

5"^ 

l.i.fiO'J 

10 

■'/■ 

£30.008 

2^ 

150,000 

100 

4% 

I  African  Direct  Tel.  Co.,Ld.,4%Mt. 

Debs.  (Series  A),  Red 

Amazon  Telegraph  Co.,  Ld 

.\nglo-.\roerican'rel.  Co..  Ltd.,  Ord. 

Do.  6  "b  Preferred  Ordinary 

Do.  Deferred  Ordinary     .. 

Chili  Telephone  Co.,  Ltd 

Commercial  Cable  Co..  Capital  Stk. 

Do.  8terl.600yr4%Deb.  Stk.,Red. 

Cuba  Submarine  Tel.  Co.,Ld.,Ord. 

Do.        10%  Preference  . . 
Direct  Spanish  Telegraph  Co.,  Ord. 
10%  Cum.  Preference 

Do.        4i%  Debs 

DirectU.S.  Cable  Co..  Ltd 

Direct  West  India  Cable  Co.,  Ltd., 

4J%  Reg.  Debs. 

■East.  4  S.  African,  Ld.,  4%  Mt.  Dbs. 

I    Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 

Subsidy).. 

Bastern  Extension,  Australasia  and 

China,  Ltd.. .  1 

Do.    4%  Mort.  Deb.  stk.,  Perp. 
Eastern  Tele.  Co.,  Ltd.,  Ord. 

Do.       3  %  Prel. 

Do.        4%  Mort.  Deb 

Great  Northern  Telegraph  Co. .Ltd., 

(of  Copenhagen)    . . 

Halifax  and  Bermudas  Cable  Co., 

Ltd.,  4*%  1st.  M:)rt.  Debs.  Red. 
Indo-European  Tele-  ^o.,Ltd. 
Monte  Video  Telephone  Co. ,ljtd.,0. 
National  Telephone  Co.,  Ltd..  Pref. 

Do.        Deterred    .*. 

Do.       6%  Non-Cum.  3rd  Pref. 

Do.        .34%  Deb.  Stk.,  Red.     . . 

Do.        4%        do.        do. 
Oriental  Telephone  &  Elec.  Co., Ltd. 

Do.        6%  Cum.  Pref } 

Pacific  &  European  Tel.  4%  Guar.  I 
Debs.  Red... 
Router's  Telegram  Co.,  Ltd. 
United  River  Plate  Telep.  Co.,  Ltd. 

Do.        5%  Cum.  Pref 

Do.        5%  Deb.  Stock,  Red.    .. 
\V.  African  Telegraph  Co.,  Ltd.      .. 
West  Coast  of  America.  Ltd. 
Do.    4%Deb.  Guar.by  West.Tol. 


100 
10 

IOC 

100 

100 

5 

SlOO 

100 

10 

10 

5 

5 

60 

20 

100 
100 


Closing 
Prices. 


1  99  -102 

3  -  :.i 
01  —  63 
107^-108J 
16}-   17 
74—  ^3 

97  —  99 
9  —  9t     ' 
17*— 184 

91-  9! 
100-103%     I 
U5-12J 

100—102 
99*— lOU 


25      101J1034','4 


13I-14J 
106  -108 
1444- -1474 

90  — 9'i 
!0S   -HO 


10 
100 
100 
100 
100 


100 
25 

1 
100 
100 

5 
100 
100 

1 

1 

100 

8 

5 

5 

100 

10 

24 
100 


344—354 

100—102 
524—  5U 
J-  i 
UI4-II24 
107* -1094 

58'-  H 
oa.j- loij 
104-ion 
lA-iA 
I  lA-iA 

100-103 
8-84 
•7-74 
5i-S4 
109*- 1114 
10-104 
ft-il 
11)0—102 


Present 
\mount 


Last 
Dlvl- 


88,321 
34,663 
4,669 
£80,000 
207,930 
£75,000 
518,915 


10 
10 
10 
100 
10 
100 
stk 


6d. 

6/- 

6/- 

6% 

3/- 

6% 

4% 


W.lndia&PanamBTeleg.Co.,La.,Or. 

Do.       6  X,  Cum.  1st.  Pref. 

Do.        6'»v.  Cum.  2na  Pref. 

Do.        ,V„  Deb 

Western  Telegraph  Co.,  Ltd. 

Do.      5"„  Debs.,  2nd  Series,  1906 

Do.     4"„  Deb.  Stock,  Red. 


10 

10 

10 

100 

10 

100 

100 


Closing 
Prices 


84-  9 
7-74 

101  -104 
14   -I4J 

101    -108 
102J-1044 


VL— SHIPPING    COMPANIES 

• 

Present 

Araoant 

Subscribed. 

Last 
Dlvl- 
dsiid. 

Name. 

Paid 

Closing 
PrlOM 

32,600 

10 

6/6 

Anchor  Line   (Henderson    Bros.), 

Ltd.,  64%  Cum.  Pref. 

10 

:l  —  94 

£325,000 

Stk 

44% 

Do.     4*%  Red.  1st  Mort.  Deb. Stk. 

100 

101—103 

£672,900 

Stk 

44';h 

British  A  African  Stm.  Nav.  (1900) 

Ltd.,  1*  ■„  Ist  Mort.  Deb.  Stk.,  Red, 

100 

96  -  98 

40, 000 

10 

5/6 

Bueknall  Steamship  Lines,  Ltd., 

54%  Cum.  Pref. 

10 

5J—  64 

£600,000 

stk 

4J% 

Do.         4*",',  1st  Mort.  Deb.  Stk. 

100 

87-91 

£759,000 

Stk 

4*"^ 

Clan  Lme  Steamers,  Ltd.,  4*%  Deb. 

Stk.  Red.     .. 

100 

99  —101 

60,000 

20 

16/- 

Cunard  Steam  Ship  Co.,  Ltd., 

Nos.  1-60,000.  . 

20 

115-  lij 

40,000 

20 

H/- 

Do.                Nos,  60.001-100,000 

10 

•If-     51 

£461,430 

Stk 

4i% 

Elder  Dempster  Shipping,  Ltd.,  4^"o 

1st  Miirl.  Deb.  Stk.     .. 

100 

loa— 105 

1,200.000 

1 

6d. 

Purness,  Withy  A  Co.,  Ltd.,  Ord.. . 

1 

li  -  U 

25,328 

74 

4/7 

Gen. Steam  Navigation  Co.,  Ld,, Ord. 

7* 

.'■.  -  51, 

36.758 

8 

4/9,; 

Do.    Non-Cum.  G%  Pref 

8 

s  -  84 

■  £160,000 

Stk 

4% 

Do.    4%  1st  .Mort.  Deb.  Stk.  Red. 

100 

98  —100 

55,000 

D 

1/3 

Houlder  Line,  Ltd., Ord 

6 

2J-2a 

40,000 

6 

2/9 

Do.    5i%  Cum.  Pref 

5 

23- 3i 

£200,000 

Stk 

4*% 

Do.    44%  1st  Mt.  Deb.  Stk.  Red. 

100 

86  —  8S 

141,500 

10 

5/- 

Leyland  (Predk.),&Co..  (1900), Ltd., 

5*?i>  Cum.  Pref.     .. 

10 

4  —  4S 

£1,160,000 

Stk 

5% 

Peninsular  and  Oriental  Steam  Nav. 

Co.,  6%  Cum.  Pref.  .. 

100 

129  -132 

£1,160,000 

Stk 

19% 

Do.        do.        Deferred 

100 

228  -■231 

15,000 

100 

30/- 

RovalMail  Steam  Packet  Co.  Ord,. 

60 

35  -  36 

39,075 

5 

2/6 

Shaw,  Savins  Albion,  Ltd.,  6% 

Cum."  A  "Pref. . 

6 

4J-5i 

39,075 

5 

2/6 

Do.        "B"Ord 

5 

33-  4J 

141,811 

10 

4/- 

Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 

10 

8|-  9i 

24,000 

10 

4/6 

Do.        44%  Cum.  Pref 

10 

104-  li 

£1,008,894 

Stk 

4"i 

Do.        4"o  Debenture  Stk., Red. 

100 

100  —102 

VII.— MISCELLANEOUS    COMPANIES. 


Present 

Amount 

Subscribed- 


m 

Last 

d 

Divi 

J3 

dend. 

Closing 
Prices. 


60.000 

£750,000 

12,.'500 

10,000 

183,538 

66,462 
135,000 
135,000 


1 

9;d. 

Stk 

5% 

10 

10/- 

10 

6/- 

1 

6-3d. 

1 

8-4d, 

1 

6d. 

1 

74d. 

Chadburn's  ISbipiTele.  Ltd.,  Old.. . 
General  Hydraulic  Power  Co.,  Ltd. 
Oakey  (John)  and  Sons.  Ltd.,  Ord. . 
Do.  do.         6%  Cum.  Pf, 

Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 

6(;,4fi3-260  

Do.  do.  Nos.  1  66,462 

Waygood  (R.)  &  Co.,  Ltd.,  Ord.      .. 
Do.  6%  Cum.  Pref. 


EAILWAY  CARUIAGE  &  WAGON  COMPANIES. 

Preeent           g          lAst 

Amount           d          I'lvl-                                    Name. 
Subscribed,       g         dond. 

Paid       CloBing 
up.          Prices. 

10,000 

10 

7/6 

8,739 
10,000 

30,111 

ID 
10 
7 

3/- 

6/- 
7/- 

44,889 
14,507 
4,150 

781.808 

7 

10 
10 

1 

S/6 
1/3 

5% 
9d. 

164,288 

2.35,000 

20,000 

1 

1 

20 

6d. 
20/- 

7/6   iBirm.  Railway-Car,  &  Wagon,  L.,     ' 
l-10,000l 

Do.        Second  Issue  1-8.739 

Do.        Cum.  Pret.  6',,  1-10,000. . 

Gloucester  Rail. -Car  A  Wagon,  Ld., 

A,  1-29,861  ,t  49,751-50.000 

Do.      B,  29.862-  19,7"X),  .50,001-75,000 

Lancashire  Wagon,  Ord 

Do.  do. 

Metropolitan    Amalgamated    Raii.- 

Carriage  .tt  Wafton.  Ld.,  1-784,808 

Do.    Cum.  A  Pref.  5%  1-164,288 

Do.    Cum.  B  Pref.  6%  1-235,000 

Midland  Rail.  0«   .i  Wagon,  Ld., 

1-20,000 


23 


81- 

-  9} 

13i 

-14 

H- 

-  10 

4  - 

-  4A 

2'.- 

-  2} 

103- 

-104 

42/6- 

-43/6 

23/9- 

21/0 

■2sH. 

29/- 

18- 

-19' 

Stocks  and  Shares  marked  •  are  quoted  ex-dividend. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIOXS    FROM    AUGUST    2i>T    TO    SEPTEMBER    loTH,    1905. 


PIG    IRON  :    SCOTCH, 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


IVIARKEX      REI>ORT. 

IVeJiiesciay,  Sc-ptciiibcr  20th,    1905. 

THE  demand  for  Copper  has  been  vjiiiet,  and  the  lack 
of  conftdence  thus  indicated  has  been  reflected  in 
quotations,  values  receding  to  ;^68  7s.6d.,  although  at 
one  time  on  bear  covering  the  quotation  rose  to  £()q  15s. 
The  close  yesterday  was  steady  at  £b^  15s.  Messrs. 
Merton  and  Go's  statistics  give  the  visible  supply  as 
15,875  tons  against  17,620  tons  a  fortnight  ago. 

The  Tin  market  has  been  rather  more  active,  and  on 
speculative  operations  heavy  fluctuations  have  been  re- 
corded. At  first  on  heavy  bear  repurchases  the  quotation 
rose  until  ^^147  7s.  6d.  was  reached  for  cash,  but  later  in 
the  week  the  market  was  again  subjected  to  depressing 
sales  for  forward  delivery.  The  large  amount  of  metal 
offered  was,  however,  fairly  well  absorbed,  and  this 
imparted  renewed  steadiness  to  the  market.  The  forth- 
coming Banca  sale  is  not  without  its  influence,  and  the 
wire  pullers  are  endeavouring  to  keep  the  market  at  a  low 
level  pending  the  auction.  It  is  understood  that  .\merican 
stocks  have  now  reached  a  very  low  level,  and  the  near 
future  is  likely  to  witness  exports  to  the  United  States. 
The  closing  quotations  vesterday  were  /145  los.  cash 
and  ;^I44  10?.  three  months. 

The  Lead  market  remains  depressed,  the  only  feature 
being  some  demand  for  prompt  delivery  which  has  had 
a  slight  steadying  effect.  Soft  foreign  prompt  is  quoted 
£1^  17s.  6d.,  and  English  £n  Cts.  9d. 

.After  a  temporary  cessation  of  buying,  the  Spelter 
market  has  again  entered  upon  a  firm  phase  and  buyers 
are  prepared  to  pay  higher  prices.  Supplies  appear  to 
be  growing  restricted  and  the  trend  is  for  a  further  rise 
in  quotations.  Ordinaries  are  quoted  at  £2(i  2s.  6d.,  and 
Specials  at  £2(1  12s.  6d. 

In  the  Iron  and  Steel  section  tlie  reports  from  trading 
centres  .are  extremely  .satisfactory.  .\  healthy  tone 
prevails  in  the  majority  of  the  manufacturing  trades, 
works  are  mostly  in  active  operation,  and  prices  have 
been  advanced.  Pig  iron  makers  appear  to  be  well  satisfied 
with  the  outlook,  many  of  them  having  sold  their  output 
well  ahead.  Reports  from  America  indicate  a  prosperous 
condition  01  the  American  steel  trade.  The  latest  quota- 
lions  for  Cleveland  is  48s.  2d. 


IRON,  STEEL,    I>IG 
IRON^,  See. 


SCOTLAND. 

Messrs.  David  Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwrell,  N.B.,  quote  as 
follows.     Prices  delivered  in  Glasgow  or  equal : — 

Steel:  £   s.  d. 

poLzti;  Siemens' Steel  Plates,  Marine  Boiler  Quality  .,  6  15  0 

•©©            ,,  ,,  „       Land         ,,           ,,      ...  6  17  6 

srEtv            ,,          Steel  Bars,  Boiler  Quality    7     5  0 

o'-^'^Eii  .Siemens'  Steel  F'lates,  Ship  Quality  Plates 5  17  6 

§               ,,             ,,     Bars         ,,           „          6  15  0 

i-rtv-            ,,             ,,     Angles 5  15  0 

Manufactured  Iron  : 

Bars— Dalzell G    5    0 

,,      Best   6  15    I) 

,,  ,,    Horseshoe      6  15    0 

,,       Angle 6     5     0 

,,      BestAngle    6  15    0 

,,      Best  Best  7    5    0 

,,      Extra  Best    7  15    0 

Usual  terms  and  extras.      Special  rates  for  delivery  in  England 

and  export.     The  above  prices  subject  to  alteration  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wishaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal) : — 

(Glasgow  ^  Steel)  £    s.  d. 

Steel  Angles  5  10  0     per  ton. 

Steel  Ship  Plates 5  17  6 

Steel  Bars,  Ship  Quality  6  10  0 

CJlasgow  ^  ^  Steel. 

Steel  Bars,   Boiler  Quality  7  0  0 

Steel  Land  Boiler  Plates     6  7  6 

Steel  Marine  Boiler  Plates  6  7  6 

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 
Special    prices  for  delivery   in  England  and  for  export.     The 
above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  quote  :—  ^    ^    ^ 

Bars— Phcinix    6    7  6 

Best 6  17  (i 

BestBest    7     7  6 

Extra  Best 7  17  (i 

Best  Horse  Shoe    6  17  6 

,,      .  „         Extra  B.H.S 7  17  B 

,,        Extra  Best  Cable  8     7  6 

Bivet    6     7  6 

„        Best  Scrap  Rivet   7     7  6 
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£    s.  d. 

Angles — Phoenix     b    5    0 

Best   6  15    0 

„        Extia  Best    7    5    0 

Gas  Tube  Hoops— Phoenix  Best  6  15    0 

Plates— Phoenix 


Best  Boiler 7  10    0 

Best  Best  Boiler  H    0    0 

Extra  Be=t  Boiler  '.t     0     0 

Boiler   Tube   Strips— Phoenix  Best  Best  8    0    0 

All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrosfan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Peldtmann  and  Co.,  of  Glasgow,  quote 
ComniiFsion  extra). 


Pig  Iron : 


No, 
£.  s. 


Coltness,  f.a.s.  Glasgow 

Gartsherrie ,,    2  18  6 

Summerlee ,    2  18  0 

Carnbroe    ,,    2  15  6 

Langloan    ,,    3  0  0 

Calder ,,    2  18  6 

Clyde    2  18  6 

Glengarnock,  f.o.b.  Ardrossan 2  18  0 

Eglinton  ,            , 2  14  6 

Dalmellington,  ,,  Ayr  

Shotts Leith   2  18  6 


No. : 
£  s. 


■>  13 
2  1-2 


d. 
0 
tj 
6 
0 
0 
H 
0 
0 
0 
6 
0 


NORTH  OP   ENGLAND. 

Messrs.  W.  AVhitwell  and  Co.,  Ltd.,  Thornaby 
Iron^vorks,  Stockton,  quote  as  follows,  at  ■works : — 

£    s.  d. 

W.W    ^  Bars  6  12     6 

'      W.W.  Best  Bars   7     2  6 

W.W.  Best  Best    7  12  6 

W.W.  Best  Best  Best 8     2  6 

W.W.  Best  Shoe  7     2  6 

Thornaby  ^  8     2     6 

Thornaby  Best 8  12  6 

Thornaby  Best  Best    9  12  6 

Whitwell  Special  Admiralty  Cable    10     5  0 

Special  Chain  Iron  9     5  0 

Tube  and  Nail  Strips  6  15  0 

W.W.    ^  Angle  Iron  6  15    0 

W.W.  Best  Angle  Iron    7     5     0 

Tee  Iron,  to  8inches  United 7  12     G 

Terms,  Cash,  less  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANCASHIRE.  

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, quotf-  :_  Iron  Steel. 

£   8  d.  £  s.  d. 

«!•      (Bars     6  15  0  7     0    0 

a»      JAngles     7    5  0  7  10    0 

(ff»f)      i,Tees     7  lo  0  8    0    0 

#     (Hoops     7     0    0  7  10    0 

W.I.W\Sheets     8    0    0  8    5    0 

Ordinary  Sizes,  I'". AS  Liverpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List 


d. 

£    s. 

0 

14  10 

0 

0 

16    0 

0 

0 

16    0 

0 

0 

17  10 

0 

WORCESTERSHIRE. 


Bald-wins  Ltd.  (-with  wliich  is  amalgamated 
Knight  and  Crowther,  Ltd.),  W^ilden  Works,  near 

StOUrport,  quote  :  — 

Singles  Doubles 

20  G  9ein.  21  G  to  24  0 

by  36in.  9Uin.  by  86in. 

per  ton.  per  ton. 

Black  Sheets  £    s.   d.       £    s.   d. 

"Vale"  10     0  0  10  10  0 

"Shield"   10  10  0  11  10  0 

"Severn" 1110  0  12  10  0 

"Baldwin  Wilden  B." 12  10  0  13  10  0 

Charcoal 16  10  0  17  10  0 

Best  Charcoal    18  10  0  19  10  0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths.  Singles  to  66in.,  Doubles  to  5Gin.,  Lattens  to  46m. 
Extra  lengths.  Singles  to  168in,,  Doubles  to  132in.,  Lattens  to 
lOSin. 


Patent  Coated  Sheets: 

£  s. 

No.  3  Lead 13  10 

S.V.  Lead  15  0 

No.  3  Terne  15  0 

S.V.  Terne 16  10 


Singles  Doubles 

20  G  2 1  to  24  G 

lo  108  to  98 

by  36in.  by  36in. 

per  ton  per  ton. 

Tinned  Sheets :                                 £    s.   d.  £    s.    d 

Best  Coke  (Finish)    29    0    0  30  10    0 

„     Charcoal  (Finish) 31     0     0  32  10     (J 

Extra       ,              ,,         33     0    0  34  10     0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1  7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1   lUs.  Od.   per  ton  extra 
throughout  for  all  brands. 
At  works. 

Galvanized  Corrugated  Sheets  : 

"  Pha-nix  "  Brand,  24  (i.,  f.o.b.  London,  in  £  s.  d. 

Bundles  l'^^  10  0    per  ton. 

"Blackwall"   Brand,   26   G.,  in  felt-lined 

eases  for  Australia,  f.o.b.  London 14  15  0        ,, 

Galvanized  Working  Up-Sheets  : 

£    s.    d. 
24  G.,  f.o.b.  London,  in  Bundles  ..  13  10     0    per  ton. 

STAFFORDSHIRE. 

Shelton  Iron,  Steel,  and  Coal  Co  ,  Ltd.,  Stoke-on- 
Trent,  North  Staflordshire,  and  122,  Cannon 
Street,  London,  quote:— 

£   s.  d. 

Crown  Bars 6  10     0  per  ton. 

Best  Bars  (1  to   6in.  wide,  above  J  in. 

thick,  i  in.  to  4  rounds  and  squares)  TOO        ,. 

Angles  .....". 6  15    0 

„      Best 7     5    0 

T's    •-  7    0    0 

„  Best  7  10    0 

Best  Shoe  Iron    8    0    0 

,,     Kivetlron    8     0     0 

,,     Best  Kivet  (Special)  9    5    0 

„     Cable    9    5    0 

,,     Screwing S    5    0        ,. 
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s. 

d 

0 

0 

5 

0 

5 

0 

5 

0 

10 

0 

0 

0 

10 

0 

10 

0 

0 

0 

Best  Turning  8    0    0  per  ton. 

,,     Plating 8 

Best  Best i) 

Treble  Best..! 10 

Plates 7 

Best  I'lates 8 

,,     Boilerplates  '.....  8 

,,     Best  Boiler  Plates 9 

Treble  Best  Boiler  Plates V2 

Delivery  f.n  1.   Liverpool,  Birkenlieiid  or  Manchester. 

WALES. 

Cordes  (Dos   Works),  Ltd.,  of  Ne-wport,  Mon., 

quote  "  Star  "  brand  patent  wrought  nails   steel  nails,  &c. 

Discounts— 

45  per  cent,  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 
6dy.  and  .Sdy   pound, 

40  per  cent,  off  3J  inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound 

40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  2J  per  cent, 
discount  oS  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis  : — 

2  tons  9/6  per  cwt.  '- d/d  any  Railway  Station. 

4  cwt.  lots  and  upwards  9/9  per  cwt.  )    '         '  ' 

Steel  cut  nails,  3-inch  basis — 

2  tons  8/3  per  cwt.  [  ^^^  j5    , 

4  cwt.  lots  8/b  per  cwt.       1    '         •'  •" 

Slit  rods  (iron)  £7  lOs.  per  ton,  at  works  tor  2-ton  lots. 

Messrs.  Richard  Tliomas  and  Co.,  Ltd.,  of 
33  and  35,  Eastcheap,  E.G.  —  Worlts :  South 
Wales,  Burry,  Lydney,  Lydbroolc,  and  C'wmb'WTla, 

quote : — 

Per  Box. 
f.o.b. 
Wales. 


Coke  Tin-plates. 

C  18j  by  14  124s.  110  lb.  "BV" 
C  20  by  10  225s,  155  ,,  "Jumbo' 
C  20  by  14  112s.  108 
C  28  by  20  112s.  216 

Charcoal  Tinplates : 

C  20  by  14  1123.  108  lb.  "  Allaway  " 


£    3. 

0  12 

0  17 

"  Lydbrook"    0  12 

"  Lydbrook "     1     4 


0  12     9 


0 

0  per 

1 

0 

5 

0 

3 

II 

5 

0 

5 

0 

10 

0 

i) 

0 

17 

6 

BELGIUM. 

C.     L.     Faulkner,     Suffolk     House,      Laurence 
Pountney  Hill,  London,  E.C.,  quotes : — 

Prices    quou-J   are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £  s.  d 

Blooms   ...i at  3  IC  0  per  ton. 

Billets ■ at  3  18  0 

Sheet   Bars at  4  0  0 

Finished  Steel: 

Bars    at  5 

Angles    at  5 

Tees   at  5 

Joists at  4 

Fencing  Standards ...  at  5 

Shoeing  Bars    .  at  5 

Tyre  Bars at  5 

Half-Bound  Bars at  5 

Heavy  Kails  at  5 

Light  Kails   at  4 

Structural  Steel^vork  : 

Prices  on  application. 


IVIETALS. 

Messrs.    French    and    Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street.  Liverpool,  quote:— 

TIN. 

Tin:  £    s.    d        £     s.    d. 

English  Ingots,  f.o.b 

Dis.lJ%<Sl% 145     0     0  to  14.)  10     0    per  ton 

English  Bars,  f.o  b 

Dis.  lJ%<S!l% 116     0     0  to  146   10     0 

Straits       G.M.B..      cash 

Warehouse,  Net   144  15     0  to  14.">     0     0 

Straits  G.M.B.,  3  months. 

Warehouse,  Net  143  15     0  to  U3   17     (i 

Australian,    Mt.   Bischoflf, 

Warehouse,  Net  ...         14.'>     0     0  to  145  10     0         „ 

COPPER 

Copper :  £     s.    d.         £     3      d. 

standard     G.M.B.,     cash 

Warehouse,  Net  68   12     6  to    68  15     0    per  ton. 

Standard        G.M.B.,        3 

months.     Warehouse, 

Net 6s  10    0  to    68  12     6 

English,   Tough,   Cake  * 

Ingot,      Warehouses. 

Net 7t  10    0  to   7,')     0     0        „ 

English,      Best       Select, 

Wareh,;use  Net    74   10     0  to    75     0     0         „ 

English,        Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2*%    83     0     0  to    84     0     0       -.a  ■    ■ 

English.  Sheets  for  India, 

f.o.b.,  Dis.  24%   78     0     0  to    78   10     0 

Electro,  Warehouse,  Net  .      75  15    0  to    76     0    0 

Ore,  ex.  ship    0  13    6  to      0  14     6  per  unit 

Regulus,        Matte        and 

Precipitate,  ex  ship,  C  14     6  to      0  15     0         ,, 

YELLOW    METAL. 

Yellow  Metal : 

£    3.    d. 
Sheets,    4    by   4    feet  for 

India  f.o.b.  Dis.  24% 0     0    6,'  per  lb. 

Sheathing      ,,         ,,'     0     0     6^       „ 

SPELTER. 

£     s.    d.  ,t    s.     d. 

Silesian  outports,  Net  2ii     0     0     to  26     5     0     per  ton. 

Blende  of  50  %  Net  6  15    0    to    7    7    6 

Calamine,  Net  6  17    6    to    7  10    0       „ 

LEAD 

i^     =■  <1.  £     3,  d 

English   Pig,  Warehouse, 

f  is.  2i"„  14     2  6  to     11     5  0     per  ton. 

Spanish,  ex  ship,  Dis.  2J%   13   17  6  lo     14     0  0  ,, 

Lead  Ore  of  70  %,  Net 7    7  6  to      7  12  6 

ANTIMONY. 

£     3.  d.  £  s.  d. 

Star  Regulus,  f.o.b.,  Die. 

2A  % 60     0  0  lo     61  0  0      per  ton. 

Ore,  50  %,  ex  ship, Dis.  24%   16  10  0  to     18  0  0 

Crude,  ex  ship,  Dis.  2A  %..  37     0  0  to     40  0  0 


QUICKSILVER. 


£   s.   d. 


Spanish,  7-")  lb.,  Warehouse,  Net ,.,..     7    2     6  per  flask 

Italian         „  .,  , 7    0    0 
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LEICESTERSHIRE. 
The     Nailstone    Colliery    Company,    Leicester, 

quote.      Price  per  Ton  at   Tit    of    '20   Cwt.,   with     4   Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  ^-  '^■ 

Main  Coal •••• V ' ' v  ' ' •;v '       ^     ° 

Best    Hard   Steam   (hand   picked,   as    used    by  the 

Railway  Companies)    ••■       ^     ° 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    5     6 

Fine  Slack    ;•••■. •■••  

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The   Manners    Colliery   Co.,    Ltd.,    of   Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kllburn  Coal :  ^    ^• 

Best  London  Brights ^  ^ 

Large  Nuts  (IJ  to  3J) ^  ° 

Small  Nuts  (I  to  IJ) °  " 

Bough  Brights °  " 

Peas  (i  to  J)    I  I 

Slack    °  ° 

Smudge    -^  " 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights '     ° 

^yjg <  ** 

Hards  (Good  Steam  Coal)     ^    0 

Bakers' Nuts  (1"  to  2")  °    ° 

Slack    3     " 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 

near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.     d. 

Best  Main  Coal ]^  ^ 

Best  Silkstone '"  ^ 

Best  House  Coal  ^  ° 

Best  House  Nuts ^  ^ 

Treble  Screened  Cobbles I  ^ 

Best  Cobbles '  ^ 


NOTTINGHAMSHIRE . 
The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit ; — 

Digby  Coal  : 

Steam.  ^-    ^■ 

Best  Hand  Picked  Hard  8     6 

Steam  Hard    ',     ° 

HardNuts  *>    ^ 

Gedling  Colliery. 

lIll.H   Ha/.KI.. 

London  Brights,  4  to  8  in.  cube 9     6 

Bright  Cobbles  (Hand  Picked)   9    0 

Large  Nuts,  2  to  4  in.  cube 8    0 

Small  Nuts,  1  to  2  in.  cube 6     0 

Pea  Nuts,  g  to  1  in.  cube     -^    0 

Steam. — Top  Habi/. 

BestHard  8    6 

Hard  Steam     - '     ° 

Cobbles     o     * 


CMEIVIICALS. 


Messrs.   S.   W.   Royse  and  Co.,   Albert  Square, 
Manchester,  quote : 

£     s.   d. 

Acids:  Oxalic _ - 0     0     2Jperlb 

Picric,  Crystals 0    0  10 

Tartaric  at  Manchester  .       0    0  lOJ 

£  s.  d. 

Acetate  ofLime:Bro(wn  at  Manchester  net     8  10  0  per  ton. 

Gfrey              „             -   11  15  0 

Alumina  :  Alum,  Lump,  loose 5  5  0 

,,         ,,         in  casks  5  7  6 

,,     Ground,  in  bags  5  15  0 

Sulphate  of  ilumina,  14%   4  10  0 

Ammonia  :  Carbonate 0    0  3§  per  lb. 

Muriate   Grey    fo.b.  Liverpool  23  15  0   per   ton. 

Sal-ammoniac, Lump,  Ists,  del"!- U.K.  42     0  0 

,,      2nd6,         ,,  40     0  0 

Sulphate f.o  b.  Liverpool  12  10  0        ,, 

Arsenic  :  Best  White  Powdered    net  14  10  0 

Bleaching  Powder,  35%  4    7    6 

Borax  :  British   Refined  Crystal ,,     13     0    0 


0  0  7    per  gal. 

0  0  64       ,, 

0  0  5i  per  lb. 

0  0  6J      ,, 

0  0  9  per  gal. 


1     74 
0     1^ 
0    3 
0    9 
0    9A 
0  lOJ 


0    0  11 
0     1     0 


1     7 

H  per  ton 

0  12 

6 

1  17 

0 

1     2 

6 

22     0 

0 

Coal  Tar  Products : 

Benzole,  50,90% •• 

gQo/ ,, 

Carbolic  Acid  Crystals,  34  35"  C. ...    ,, 
39/40°C.  ...    ,, 
„    Liquid,   97  99%   ...    „ 
,,     Crude,  62*  %  at  60' F. 

f.o.b.     ,, 

Creosote,  ordinary  gootl  liquid , 

Naphtha,  Crude,  20  %  at  120°  C , 

,,      Solvent,90%  atl60=  C.f.o.b  ,, 
,,   95%  at  160°  C.    ,,    ,, 
,,   90%  at  190°  C.    ,,    ,, 
,,      Rectified,  Hash  point  over 

73°  F f.o.b.    ,, 

Rectified,  flash  point  over 

100°F f.o.b.    ,, 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    ,, 

Copperas:  Green,  in  bulk  ..  ,, 

,,        barrels  f.o.b.  L'pool  ,, 

Cake " 

Copper;  Sulphate 

Cyanides :  98°,,  minimum  f.o.b.     net     0     0     7^  per   lb. 

Lead;  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

,,  Foreignc.i.f  U  K23  15  0         ,, 

"  '',         Grey  21  15  0        „ 

\[  ,,         Brownat  Manchester  16  15  0         ,, 

Nitrate 25     0  0 

Litharge,  Flake 16  10  0 

„        Powder  17    0  0         „ 

Red   Lead,   Genuine,  c.i.f.  London 

less  5",,  16    0  0 

White     „  „  Dry     , 17    0  0 

Naphtha(Wood):  Miscible,60o.p 0    2     6  per  gal. 

Solvent 0    2     7 

Potash;  Bichromate...  delivered  England    .    0     0  3    per   lb. 

Carbonate,  90/92  %  ...  c.i.f  Hull  ...  18    0  0  per  ton. 

Caustic,  75/80  %    „       „      .20     5  0        „ 

Chlorate net    0    0  3^  per  lb. 

Montreal in  Store,  Liverpool  31   10  0  per  ton. 

Prussiate  Yellow     net  0    0     4|  per  lb. 
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Soda  :    Ash,  Cnustic,  48 


,,  Ordinary   ..     net 

,,         ,,         Refined , 

„     Carbonated,  48  % 

,,  ,,        58  %     (Ammonia 

Alkali)  net  4  10    0 

,,     Bleachers'     Kefined     Caustic 

50/52  7,; net  0  10 

Caustic,  White,  77  % ,,  10  12 

„       70% 9 

„       60  % „  8 

Cream,  60  % .,  8 

Crystals,  in  bags  3 

,,            barrels  3 

Acetate c.i.f.  Hull  net  16  10 

Bicarbonate,  in  1  ewt.  kegs 6  15 

Bichromate delivered  England...  0    0 

Chlorate  net  0     0 

Nitrate  .  ex  quay  Liverpool,    10  10 

Phosphate 9 

Prussiate net  0 

Silicate,  Solution,  140°  Tw.     ...  i 

Sulphate  (Glauber  Salts) 1 

(Saltcake,  95%) 1 

Sulphur :  Recovered    4 

Roll    6  15 

Flowers 7  10 

Zinc:  Sulphate    6  15 

Shellac:    Standard  TN  orange  spot 9     0 


d. 

0     per  ton. 

0 

0 


0 
10 
10 
15 
15 


0 

() 

6 

6 

0 

0 

6 

0 

0 

2 J      per  lb. 

3^  per  lb 

0  per  ton. 

0 

3|  per  lb. 

0  per  ton. 

0 

0 

0 

0 

0 

0 

0  per  cwt. 


Messrs.  S.  W.  Royse  and  Co.,  quote:— 

£    s.    d. 

Barytes  :  Lump  Carbonate,   90/92°o   3  10    0  per  ton. 

Sulphate,  No.  1,  White 2  15     0 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30;-  per  ton, 
f.o.b  Cornwall;  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid . 
Chrome    Ore  :    Basis   50%    c.i.f.  British 

Ports 3  10     0 

Manganese  :  Lump  c  i.f.  Liverpool  lOJd. 

Ochre:  French  JC  f.o.b.  Rouen,  net 

,,     JF 


per  metallic  unit. 

2     5     0  per    ton. 
5  10     0 


Talc  :  (French  Chalk). 


c.i.f.    Liverpool     3  10     0 


Messrs.  Henry  Bath  and  Son,  quote:— 

£      s.    d.  £      s.     d. 

Copper,   Ores  of,  10  to  25%     0  12  0     to       0  13  0    per  unit. 

Ket;ulus,  45  to  55% 0  13  3     to       0  13  9 

Precipitate,  65  to  80%  ...     0  13  4*  to       0  IB  lOJ       ,, 

Tin  Ores,  70  % 91    0  0    to    93    0  0    per  ton 

Lead  Ore,  70% 6  19  0 

Blende.  50% 6    9  6 

Calamine 6  12  0 

Antimony  Ore,  5C% 20    0  0    to    2?    0  0     ,,nom. 

Messrs.  Barrington  and  Holt.  Cartagena,  quote  :— 

Iron  Ore 

s.     d. 

Ord.  50%,  f.o.b.  Porman 6     4  per  ton. 

Do ,,  Cartagena 6     7 

Special  low  phos.  ..  Porman 6  10 

Do.  do.  ,,  Cartagena 7     3        ,, 

Extra  quality  do.  „  , 7     6        ,, 

Special  Iron  Ore  „  ,,         nominal    ,, 

Specular  58%  do.  ,,  10     0 


TIIVIBER. 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 

COLONIAL  WOODS. 
Timber. 

£  s.    d.  £  s.   d. 

Quebec  Square  White  Pine...   per  cub.  ft.  0  1     9  to  0  3     3 

Quebec  Waney  Board  Pine 0  2     8  0  3     9 

St.  John  Pine,  18  in.  average         ,,            0  2     4  0  3     3 

Lower  Ports  Pine ,,            0  13  0  18 

Quebec  Red  Pine 0  16  0  2    3 

Quebec  Oak,  1st  quality 0  2     9  0  3     4 

Quebec  Oak,  2nd  quality 0  16  0  2     6 

Ash     ,,            0  16  0  2     3 

Elm    ,,           0  3     3  0  4    0 

Hickory 0  2     0  0  2    6 

Quebec  Birch    0  16  0  2     3 

St.  John  Birch ,,            0  16  0  2     0 

Birch  Planks ,,            0  0     9  0  0  11 

Spruce  Spars    ,            0  0  10  0  10 

Deals. 

1st  quality  Quebec  Pine  per  std.     22  10     0to32  10     0 

2nd    do.             do ,,          17  0     0  22  0     0 

3rd     do.             do             ,,          11  10     0  13  0     0 

St.    John,    Miramichi,  etc.. 

Spruce    7  5     0  7  10    0 

Nova  Scotia  Spruce ,,            7  2     6  7  7     6 

Spruce  Boards ,,          6  7    0  6  12    6 

UNITED    STATES,  etc.,   WOODS. 

Pitch  Pine. 

£  s.    d.  £  s.  d. 

Hewn percub.  ft.  0  1     4  to  0  1     8 

Sawn  ,            0  10  0  1     S 

Planks,  Stowage  ,            0  0  10  0  10 

Boards,  Prime  per  std.    12  10    0  16  0    0 

Oak  Timber  percub.  ft.  0  16  0  2    6 

Oak  Planks   0  16  021 

East  India  Teak per  load  12  0    0  k;  0    o 

Greenheart „          6  15    C  7  10    0 

EUROPEAN  WOODS. 
Timber. 

£  3.   d.  £  s.   d 

BigaRedwood   , percub. ft.  0  1     6  to  0  2    0 

Dantzic    and     Memel    Fir, 

Crown     _  „            0  2     1  0  2     6 

Dantzic    and    Memel    Fir, 

Middling    ,,           0  19  0  1  11 

Stettin   ,,           0  19  0  1  11 

Swedish „            0  10  0  13 

Riga  Whitewood ,            0  10  0  13 

Norway  Mining  Timber ,,           0  0    9  0  10 

Dantzic   and     Stettin,   etc.. 

Oak ,            0  2     6  0  3    0 

Norway  Spars 0  12  0  19 

Deals. 

Red   Archangel  and  Onega, 

1st  quality per  std,    19  0     0  20  0     0 

Bed  Archangel  and    Onega, 

2nd  quality    ,,          14  0     0  16  0     0 

Red  .Archangel  and   Onega, 

3rd  quality     ,,           10  10     0  12  10     0 

St.  Petersburg,  1st  quality 16  0    0  17  10    0 

Do.           2nd       ,,     ...          „          14  0     0  15  0     0 

Gefle   „          11  10    0  16    0    0 

Wyburg 11  0     0  12  10     0 

Uleaborg    ,,          10  0     0  12  10     0 

Gothenburg  11  0    0  16  0    0 
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5ELFXTED     PATENTS. 


CompileJ  expressly  for  this  journal  by  Messrs.  Page  and  RowUngson.  Engineering    Patent   Agents.   28,   New 

Bridge  Street,  London.  E.G.,  and  at  Manchester. 
CofUi  0/ Specifications  may  be  obtained  at  the  Patent  Office  Sale  Branch,  25.  Sonthamplon  Buildingi.  Chancery  Lane,  Il'.C,  at  the 

uniform  price  at  8d. 


NEW   PATENTS   APPLIED   FOR. 


When  patents  have  been  cornmiinicated  the  names  ot  the 
communicators  are  printed  in  italics. 


15379.  W.  Harbinger,  London.  July  26th.— 
Improvements  in  liuid  distriiiution  valves. 

15416.    S.  H.  Adams,  Scotswood-on=Tyne. 

July  27th.— Improvements  in  explosive  eiii^inc^. 

15431.  G.  M.Wingard.  London.  July27th  — 
Improvements  m  ste.im  lioilers. 

15432.  F.  H.  d*  Veulle,  Coventry.  July 
27th. — Improvements  in  sp.irl<ing  plugs  particularly  lor 
use  with  internal  comliustion  engines. 

15443.  J.  Roussat,  London.  July  27th.— Im- 
provements rel.iting  to  tuo  stroke  explosion  engines. 
(Date  applied  tor  July  28th,  1904) 

15467,  H.  Binns,  Leicester.  July  2>tli.  — Im- 
provements in  c.uhuictter-.  for  internal  combustion 
engines. 

15476.  J.  JacKson,  Liverpool.  July  28th.— 
Improvements  in,  nr  connected  witli,  lilts  or  elevators. 

15477.  W.  C.  Mitchell,  Liverpool.  July 
28in. — Improvements  in  overliead  travelling  ai.d  furnace 
charging  machinery. 

15483.  G.  E.  GjuKe,  London.  July  2-;th.- 
Improvements  in  hydraulic  rock-drills. 

15500.     J.  H.  Corthesy  and   G.   F.  Griffin, 

London.     JuW  2.sth — Improvements  in  rotary  engines. 

15509.     F.  Berndl  and  A.  Frankl,  London. 

Julv  2.sth. — Improvements  relating  to  lilting  apparatu-. 

15523.  C.  A.  Carlson,  London.  July2Sth.— 
Improvements  in  intern. il  ci'inhusliDii  engines. 

15525.  G,  Barker,  London.  July  2Sth.— Im- 
provements in  bridges  (<r  vi.uliicl^. 

1  5558.  G.  Wilkins  and  H.  Martin,  Weald  = 
stone.  luly  2i)th  — A  i in  and  trolley  combined  liy  wliich 
goods  can  be  hoisted  from  the  trolley  and  cirried  where 
rei|uircd. 

15571.  O.  Heer,  Manchester.  July  29th.— 
Improvements  in  rolling-mills. 

15573.  E.  Bennis,  Manchester.  July2Slh  — 
Improvements  in  hre  bais  applicable  lor  steam  boiler 
and  other  furnaces. 

15579.       J.      Marslon,     Ltd-.     W.     Newill, 

and  J.   Morgan,   Coventry.     July  2olh.— Improve- 
ments 111  vari.ib.e  ^peed  gc.iis  lor  cycles  and  the  like. 


15581.  H.  Davey,  London.  Julv  agfh.— Cen- 
trifugal pumps. 

15586.  H.  Luthi,  London.  July  29th  Im- 
provements in  sparking  plug< 

15595,  A.  Anderson,  Liverpool.  July  24th. — 
Improvements  in  derricks  or  hoisting  booms. 

17821.     C.W.A.  Taylor,  Dunston=on=Tyne. 

Sept.  4th  — Improvements  in  or  relating  to  lubricators. 

17869.  A.  H.  Farmer,  London.  Sept.  ^h  — 
Improvements  in  or  relating  to  ^te.lm-valvcs. 

1787  4.    A.  Rollason,   London.     Sept.  4th.— 

Improvements     in     or     rcl.iting    to    iuiernal    combustion 
engines. 

17896.  The  Electric  Ignition  Company, 
Ltd,  and  F.  H.  Hall,  Birmingham.  Sept.  5th. 
— Improvements  relating  to  electrical  ignition  systems  lor 
internal  comhastii>n  eingiius 

17897.  The  Electric  Ignition  Company, 
Ltd.,  and  F.  H.  Hall,  Birmingham.  Sept.  5th. 
—  Improvements  in  electrical  generator  system  for  use 
with  automobiles  and  the  like. 

17903.    J.  MecKenzie,   StocKton=on=Tees. 

Sep  .  5tti. — Improvements  in  steam  geiieiators. 

17926.  J.  J.  Power,  Glasgow.  Improve- 
ments in  rotary  discharging  .ipparatus. 

17942.  L.  H.  Hounsfield,  and  J.  W  T. 
Cadett,  London.  Sept.  5th. — Improvements  in  car- 
buretters for  internal  combustion  engines. 

17595.  W.  P.  Thompson,  Liverpool.  Sept. 
5th. — .-in  improved  autuiiiobile  velucle. 

17986.  J.  Horsfall,  Halifax.  Sept.  6;h.— .\ 
new  or  improved  speed  1  egulit'ir  for  steam  turbine.-^  and 
other  engine  water-wheels,  and  the  like. 

18047.  A.  Louis,  London.  Sept.  0;h.— 
Iininovement?  in  vap.)iiri^cr~  and  carburretters. 

18057.  C  H.  Bryant  and  G.  Candelet, 
London.  Sept.  bth.  — Improvements  in  or  relating  to 
silencing  or  treatment  of  the  exhaust  from  internal  com- 
bustion engines. 

18124.  H.  Lentz,  London.  Sept.  7th.— Im 
provements  in  bl.ides  for  turbines. 

18128.  Belliss  and  Morcom,  Ltd.,  and 
Alexander  Jude,  London.  Sept.  7111.— lnipio\e- 
ment--  in  and  relating  to  the  comstruction  and  assembly 
of  guide  blades  and  vanes  for  turbines. 

18130.  F.  Jurgens,  London.  Sept.  7ih.-lT- 
provements  in  vacuum  ev.iporating  apparatus. 

18417.  G.  W.  Somerville  and  O.  HicKs, 
Accrington.  Sept.  M:i. — Improvements  in  cu.i.mu- 
i.itors  for  electric  ignition  of  gases  in  internal  combustion 
engines. 
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RECENT  SPECIFICATIONS. 

IMPROVEMENTS  IN,  OR  RELATING  TO 
ELECTRO=MAGNETS  AND  SAFETY 
DEVICES  USED  WITH  CRANES  FOR 
LIFTING  RAILS.  INGOTS,  OR  THE 
LIKE. 

S.  Peech  and  Tozer,  Ltd.,  and  H.  E. 
Bowen,  Sheffield.  .\iif;ii.st  17111.1905.  —  Thisinven- 
tion  relates  to  safety  devices  to  be  vised  in  combination 
with  electro-magnets  employed  with  cranes  and  the 
like,  for  raising  and  carrying  rails,  bars,  ingots  and 
other    metallic    loads.     The    accompanying    drawings 


FIG  I 


illustrate  how  the  invention  is  carried  into  effect. 
Fig.  1  is  a  front  elevation  of  an  electro-magnet  with  a 
pair  of  safety  hooks  supported  out  of  action  by  a 
small  auxiliary  magnet.  Fig.  2  is  a  side  elevation  of 
same.  From  the  crane  is  suspended  a  crosshead  and 
upon  this  is  secured  one  or  more  electro-magnets, 
connected  by  line  wires  with  the  source  of  electricity. 
and  generally  arranged  so  that  they  can  be  operated 
by  switches  located  in  the  crane  attendant's  cage. 
These  magnets  are  provided  with  self-adjusting  guide 
plates  or  gauges,  consisting  of  metal  bars  with  elongated 
bolt  holes,  which  are  bolted  to  the  o\iter  ends  ol  lifting 
faces  of  the  magnets,  but  so  that  they  can  move 
vertically  on  the  bolts  or  studs.  They  are  for  the 
purpose  of  pa.ssing  down  a  short  distance  on  each 
side  of  the  object  or  objects  to  be  lifted,  such  for 
example  as  ingots,  bars  or  the  like  ;  but  if  when  the 
magnets  are  lowered  the  guide  plates  on  one  side  rest 
upon  the  face  of  the  load,  they  slide  upwards  until 
as  the  magnets  are  moved  laterally,  they  pa.ss  over 
the  edge  and  drop  back  to  their  normal  or  lowest 
position  which  indicates  that  the  magnets  are  in 
position  for  Ufting  the  load.  I'he  electro-magnets 
are  constructed  to  retain  a  sulhciency  of  magnetic 
power  after  the  main  current  is  broken,  to  sustain 
the  load  for  a  short  period  but  sufficient  to  allow  a 
number  of  pairs  of  .safety  claws,  sustained  out  of 
action  by  means  of  a  small  electro-magnet,  which 
loses     its    magnetic     power     immediitely     the   circuit 


with  the  main  magnets  is  broken  from  any  cause,  to 
turn  upon  their  axes  and  drop  instantly  into  the  sup- 
porting position  under  the  load,  as  indicated  in  both 
tigures,  before  the  main  or  lifting  magnets  lose  their 
sustaining  power.  This  automatic  arrangement  is 
(iractically  useful  tluring  the  ipiick  loading  of  railway 
trucks  and  the  like. 

IMPROVEMENTS  IN. AND  RELATING 
TO  TURBINES  OPERATED  BY 
EXPANSIBLE    FLUIDS. 

Belliss  and  Morcom,  Ltd.,  and  A.  Jude, 
Birmingham.  Aiiniist  i-lh,  1905. — This  invention 
relates  to  turliiiKr,  ot  the  iiii|)ulse  type  wliich are  adapted 
to  be  ojierated  by  expansible  tluids  such  as  steam  or 
gases.  The  principal  feature  of  the  invention  consists 
in  the  adoption  of  such  a  form  of  supply  passage  for 
the  steam  or  gas  to  the  rotating  wheel  that,  whilst  a 
large  area  of  flow  to  the  wheel  is  provided,  embracing 
the  whole  or  a  large  fraction  of  the  disc  or  peripheral 
area  or  the  wheel,  yet  the  number  of  such  separate 
supply  pa.ssages   is  very  limited. 

On  reference  to  the  drawings  it  will  be  seen  that, 
for  each  branch  which  is  adapted  to  be  connected  to  a 
source  of  high  pressure  fluid,  there  is  a  mouthpiece  or 
nozzle  arranged  to  direct  a  stream  of  fluid  into  one  end 
of  a  volute  passage  which  subtends  about  one-third 
of  the  periphery  of  the  rotor.  Along  the  side  of 
the  passage,  adjacent  to  the  periphery  of  the  rotor, 
there  is  a  slit  of  uniform  width  through  which  the 
Ihiid  escapes  to  impinge  on  the  revolving  vanes  of  an 
inward  How  turbine  or  on  to  the  surfaces  of  the  buckets 
of  a  rotor  of  the  Pelton  wheel  type,  and  exert  an  urging 
tangential  force  thereon. 


ISL 


%.r 


A  part  of  the  fluid  delivered  from  the  nozzle  passes 
at  once  through  the  portion  of  the  slit  adjacent  to 
the  nozzle,  the  remainder  Hows  along  the  passage  to 
find  escape  througli  the  .slit  further  on,  the  quantity 
required  to  be  passed  onwards  diminishing  gradually 
to  zero. 

In  order  that  to  all  parts  of  the  periphery  of  the 
rotor  the  lluid  may  be  coni])elled  to  enter  with  the 
same  velocitv.  the  sectional  area  of  the  volute  pa.ssage 
is  at  each  transverse  section  of  its  ilength.  made 
approximatelv  i)roi)ortional  to  the  distance  of  that 
section  from  the  end  of  tlie  passa,gc. 
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NEW    PUBLICATIONS. 


"ORE    AND    STONE    MINING 

A  Treatise  on  Ore  and  Stone  Mining.  By  Sir  C.  Le 
Neve  Foster.  Sixth  edition,  revised  and  enlarged, 
by  Bennett  H.  Brougli,  Charles  Griltin  and  Co., 
Ltd.  345. 
The  late  Sii-  Clement  Le  Xeve  Foster's  yreat  work 
on  ore  and  stone  mining  has  ever  since  its  publication 
in  1894  been  universally  recognised  as  the  best  ana 
most  complete  work  on  the  subject  in  the  English 
language.  The  author  had  hoped  to  rewrite  it  and 
bring  it  up  to  date,  but  unhappily  ill-health  prevented 
his  carrying  out  this  intention.  At  the  request  of  Lady 
Le  Xeve  Foster  the  task  has  been  carried  out  by  Jlr. 
Brough,  his  former  assistant  at  the  Royal  School  ot 
Mines.  Matter  that  has  become  obsolete  has  been 
deleted  and  recent  progress  has  been  duly  noticed,  so 
that  the  book  has  now  some  lifty  pages  more  th;in  the 
original  edition,  and  having  been  reset  and  revised 
tliroughout,  is  considerably  imj'ro\ed  in  appearance. 
The  logical  arrangement  arrived  at  by  Sir  Clement 
after  his  fourteen  years  of  teaching  at  the  Royal  School 
of  Mines  and  his  twenty-nine  years  of  Go\ernment 
mine  inspection  is,  however,  practically  unchanged, 
the  chief  addition  being  a  carefully  selected  list  of 
references,  in  which  fuller  information  can  be  sought, 
at  the  end  of  each  chapter,  and  a  useful  index  of  authors 
cited.  Comparing  the  present  edition  with  previous 
editions,  we  notice,  amongst  the  new  matter  intrc- 
duced,  recent  information  regarding  the  occurrence 
of  iron  ore  and  of  phosphates,  notices  ot  Marriott's 
researches  on  the  deviation  ni  diamond  drills,  descrip- 
tions of  the  Fauck  and  Raky  methods  of  boring,  of 
the  Water-Leyner  drill,  the  helicoidal  wire  saw.  the 
Aetna  Company's  low  tension  fuse,  hydraulic  sluicing, 
the  milling  method  of  mining  at  Lake  Superior,  high 
lilt  centrifugal  pumps,  recent  observations  on  under 
ground  temperatures,  Hadfield  and  Jack's  stone 
breaker,  Morison's  high-speed  stamps,  magnetic 
separation  at  Dunderland  tube  mills,  the  Buss  vanning 
table,  the  new  Baltic  stamp  mill  completed  this  year, 
and  the  treatment  of  rare  earths,  as  well  as  accounts 
of  American  mining  law,  miner's  phthisis  fii  the  Trans- 
vaal, and  the  new  special  rules  that  came  into  force 
in  Cornwall  this  year.  These  few  examples  taken  at 
random  will  show  that  the  information  has  been 
thoroughly  brought  up  to  date,  and  that  the  encyclo- 
p;edic  character  of  the  original  work  has  been  well 
maintained. 

"THE  PRINCIPLES,  CONSTRUCTION,  AND  APPLI 
CATION  OF  PUMPING  MACHINERY." 

By  Henry  Uavt-v.  .M. Inst. I  .E.  Cliark-s  Griffin  and 
Co.  21s.  net. 
It  is  not  surprising  that  a  second  edition  of  this 
book  has  been  rendered  necessary,  for  it  is  really  a 
standard  work  on  the  subject  of  which  it  treats,  and 
the  information  is  presented  in  such  a  form  as  to  make 
it  most  useful  to  the  practical  engineer  engaged  in  the 
application  of  pumping  machinery  in  mines  and  else- 
where. The  text  is  copiously  illustrated  with  some 
30(j  drawings,  and  a  number  of  jilates.  The  earh 
chapters  are  devoted  to  the  history  ol  pumping  engine^ 
and  the  descriptive  matter  dates  back  to  the  historic 
Saverv  engine,  the  use  of  which  was  illustrated 
before  the  Roval  Society  in  i6q;).  .\n  interesting 
section  of  the  book  is  that  devoted  to  mining  engines. 
the  conditions  of  mining  being  so  varied  that  man\- 
different    types   of   engines   are   require.i.     The   author 


deals  with  pit  work,  hydraulic  transmission  of  power 
in  mines,  largely  employed  for  pumping  purposes, 
and  with  the  electric  transmission  of  power  to  pumps. 
It  is  pointed  out  that  the  mechanical  efficiency  of  the 
direct  acting  mine  pumping  engine  may  be  taken  at 
80  per  cent.,  while  waterworks,  pu.niping  engines  and 
pumps  com  .lined  have  a  mechanical  efficiency  of  S5 
per  cent.,  an  efficiency  little  influenced  by  variations 
in  speed.  Electric  systems  have  not.  of  course,  that 
degree  of  constancy,  the  centrifugal  pump  only  giving 
its  maximum  efficiency  under  critical  conditions,  so 
that  not  more  than  50  per  cent,  can  be  calcvlated  on 
in  practical  work.  Some  space  is  given  to  the  con- 
sideration of  water  pressure  pumping  engines,  and  an 
important  chapter  is  devoted  to  a  consideration  of  the 
question  of  pumping  econom.y,  which  is  replete  with 
statistical  information  of  official  trials  of  pumping 
engines  both  in  England  and  on  the  Continent,  1  he 
congratulations  tendered  to  the  author  on  the  issue 
of  the  first  edition  may  be  reiterated. 


NEW    CATALOGUES. 


The  Electrical  Company,  Ltd..  121 -125,  Charing 
Cross  Road,  W.C.  We  have  pleasure  in  acknow- 
ledging receipt  of  the  following  :  Pamphlet  No. 
155.  Nernst  lamps  for  street  and  shop  lighting. 
Leaflet  No.  163,  Patent  suspension  chain.  Card 
No.  166.  Flame  arc  lamp  instructions.  Leaflet 
No.  175,  Watthour  meter  ;  No,  176,  Switchboard 
meter:  No.  177,  New  Nernst  lamp  reflector;  No. 
178,  Artistic  Nernst  lamp  fittings.  Card  No.  XIIL. 
142-62,  Small  motor.  Card  Xo.  XIIL  146  A5. 
Electric  fans.  The  G.G.  type  D.C.  watthour  meter 
for  switchboard  work  is  described  as  measuring 
accurately  over  large  and  sudden  variations,  both 
in  current  and  pressure,  and  as  entirely  unaffected 
by  stray  magnetic  fields.  It  is  made  in  following 
sizes — 300.  500,  600,  800,  i,ooo,  1,500,  2,000  amperes  ; 
voltages  100  up  to  2.000  volts,  in  two  and  three 
wire  types.  An  overload  capacity  of  100  per  cent, 
for  one  hour  is  a  special  point  in  the  construction 
of  this  meter. 

For  convenience  of  filing  these  pamphlets  and 
circulars  we  think  the  company  would  reap  con- 
siderable advantage  by  adopting  a  standard  size. 
Only  in  this  way  can  a  neat  and  tidy  file  of  loose 
papers  be  kept  but  it  is  a  feature  which  the  makers 
of  catalogues  and  circulars  too  frequently  ignore. 

Johnson  and  Phillips  have  issued  in  the  form  of  a 
card,  iiitfiuled  to  be  filed  in  a  card  index,  a  reminder 
that  the\  are  the  manufacturers  of  electrical  plant, 
large  or  small,  for  power,  lighting  or  traction.  The 
following  catalogues  are  also  listed  and  can  be  had 
on  application :  A.  continuous-current  d\Tiamos  ; 
B, continuous-current  motors;  C,  alternators;  D,  trans- 
formers ;  E,  polyphase  motors  ;F,  electric  light  fittings; 
H,  arc  lamps;  LA,  electric  Ught  accessories;  SB, 
switches  and  switch  gear  for  generating  stations  ; 
SG,  electric  light  shades  and  glassware.  The 
card  reference  idea  is  commendable,  but  it  would 
be  improved  bv  bringing  the  information  afforded 
into  line  with  the  ordinary  data  of  a  card  index. 
Thus  "Johnson  and  PhiUips "  or,  better  still, 
"  Electrical  Plant  "  might  with  advantage  appear 
in  a  single  line  at  the  top  of  the  card  on  the  left-hand 
side.  A  larger  punch-hole  would  also  improve  the 
card  for  practical  purposes. 
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Miscellaneous 

When  YOU  visit  the  Electric 
Exhibition  on  September  25th 

at   OLYMPIA 

DONT  FORGET 

STAND  72   igranic 


Everything  for 

Motor 

Control. 

Unsurpassable  for 

RELIABILITY. 


Sturtevant 

"ngineering    Co..    I_td. 

147.  Quocn  Victoria  Street.  E.C. 


Telegraphic 
Addre^ : 
•  CAULKING, 
LOXDON." 


"LITTLE  GIANT" 

A\IJ 

Improved  Reversible 

DRILLS. 

Manufactured  in  England, 

IN    SEVERAL    SIZES. 


BOYER    LONG-STROKE    RIVETING    HAMMER. 


Capacity  up   to  IMn.   Rivets. 
O.V   ADMIRALTY  A\D    WAR    OFFICE    LISTS. 

The  CONSOLIDATED 
PNEUMATIC  TOOL  C 

LIMITED, 
General    OfY'ices: 

PALACE  CHAMBER  .   9.   BRIDGE   STREET, 
WESTMINSTER,    S.W. 

Workshops    and    showroom    within  a  few   minutes' 

walk  of  Offices,  where  Tools  can  be  seen  in  operation. 

INSPECTION   INVITED. 

\A/orks  : 

FRASERBURGH,   N.B. 


f6r   drilling,   reamino, 

TAPPINO, 
TUBB-EXPANDING 
TOBE-OUTTINO,   &c. 


IJelt,  Steam,  and  Electrically  driven 

Air  Compressors  to  suit  all 

requirements. 


Telephone : 
So  3987 
GEKRARD 


y 

Pneumatic 
Geared    Wire  Rope 

HOISTS. 

Capacity  :    1   to  10  TONS. 

Can  be  Flttod  with   Trolley. 
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ll^ilj^^  Locomotives,  &c 

McLarens 

Steam  Ploughs 

AND   TRACTION    ENGINES. 

Catalogues  and  Pamphlets  mailed  free  on  application  to— 

J.  &  H.  McLaren,  Midland  Engine  Works.  LEEDS. 

Cable  Addres,;    "McLaren.    LEEDS 

Codes  used    ABC  4th  and  5th   Editions.      LIBBERS 
Established  I876. 


JOHN  FOWLER  &CO.(ieed$),k 

Steam  Plough  WorKs,    LEEDS. 

Telegrams:    "FOWLER,   LEEDS." 
Manufacturers  of 


Traction 
Engines, 


Steam  Rollers,  Portable  Railways,  6'c.,G'c. 


BALDWIN       LOCOMOTIVE     ViZ^OIiKS. 

GAUGE  ^^-^  M^M.^  ^>M^  m€.   ^-^»>— '       ^   COMPOUND 


Mine, 

Furnace  and 
Industrial 
Locomotives, 


Electric 
Locomotives 
Tvith 

Westinghouse 
Motors   and 
Electric  Trucks, 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable  Addresses  :"  Baldwin,  fhiladelphi.i  "  ;  "  Sanders,  London."       General /\gents:  SANDER.S  &  CO.,  110,  Cannon  St.,  London,  E.C. 


HerbertWerumI' 

fipoDCAT£5'v/oi{KS 
BiRMirlCljAM. 

TELEGRAPHIC   ADDRESS 

"floodgate"  BIRMINGHAM. 

TELEPHONE     K°  373. 

STOCK     250.000     CROSS 
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Engines,  &c. 


Condensing 
Plant  .  . 

OF    EVERY 
DESCRIPTION. 


Speciality  :— 

High  Vacuum. 


THE 

DIESEL 
OILENGINE 

IS    THE   MOST 

ECONOMICAL 

ENGINE    MADE, 

AND    IS 

MORE    RELIABLE 

THAN    ANY     OTHER 

OIL   ENGINE. 


The  Mirrlees  Watson  Co.,  Ltd., 


GLASGOW. 
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Stokers 


■J"     i» 


MELDRUM 


"KOKER 


J> 


ECONOMICAL 
SMOKELESS. 


STOKER 


As  used  by  the  GENERAL   POST    OFFICE,  Leeds,  and  many 
other    Public    and    Private    Installations. 


Write  for  Copy  of  Booklet,  just  published,   to- 


MELDRUM    BROS.,  Limited, 

Timperley,    MANCHESTER. 

London  Offices:    66,    VICTORIA    STREET,    WESTMINSTER 
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~» rr- 


Stokers 


Vi  i 


-*■ 


BENNIS 

STOKER  &  COMPRESSED  AIR  FURNACES 

Suitable  for  either   Lancashire,  Cornish,  or  Water=tube  Boilers. 


THOUSANDS    IN   USE. 


Photograph   of  Boilers  which  have  been  vyorhing  night  and  day  since    1899. 


Write   for   descriptive   BooKlet- 


Ed.BENNIS&Co.  11 

Little    Hulton    Iron    Works, 

BOLTON 


TD. 
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Introduction. 

The  Bee- Hive  Coke  Oven. 

C.  Otto  &  Company's  Bee-Hive  Coke  Oven  ot   i885. 

Keys  Bee-Hive  Coke  Oven,   1903. 

Construction  of  the  Modern  Coke  Ovens 

The  Simons-Carves  Coke  Oven. 

The  Semet-Solvay  Coke  Oven. 

Coppee's  Coke  Oven. 

Gustav  Hilgenstock's  Coke  Oven. 

The  Otto  Hoffmann  Coke  Oven. 

The  Otto  Hilgenstock  Coke  Oven. 

Huessener's  Coke  Oven. 

Franz  Brunck's  Coke  Oven. 

Kopper's  Coke  Oven. 

Von  Bauer's  Coke  Oven. 

Collin's  Coke  Oven. 

Poetter's  Coke  Oven. 

The  By- Product   Recovery  Plant  for  Extracting  Tar 
and  Ammonia. 

The  Products  of  the  By-Product  Recovery  Coke  Oven. 

The  "Value  of  the  By- Products  of  Coke  Ovens. 

List  of  the  Principal   Patents   Granted   from   1620  to 
1903. 


BY 


PAUL   J.   MALLMANN,   M.A., 

Ciujl  ana  CoiisuUIng  engineer,  and  Coke  Oocn  expert, 

no     118.  VICTORIA  STREET.  WESTMINSTER.  LONDON,   S.W. 


September  22.  1905. 
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;^iiiyiiimT]r 


Boilers 


II  ni  -" 


6Q 


RICHARDSONS,    WESTGARTH'S 

NESDRUM "  WATERTUBE  BOILER. 


r»* 


S."^' 


A^ 


>^^ 


%s 


MADE    IN    ALL  SIZES   TO    EVAPORATE   3,000 
TO     50,000     LBS.     OF     WATER     PER     HOUR. 


RICHARDSONS,  WESTGARTH,  &  CO.,  Ltd., 

HARTLEPOOL. 
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^^^HH^UXlf    Pumps,  Condensers,  &c.    j 

The  Best  Industrial  Pump  in  the  World 


FOR    ANY    DRIVE. 


FOR 

ANY 

LIFT. 


FOR 
ANY 

MATERIAL. 


POSITIVE    ROTARY    PUMPS,    LTD., 

23,  NORTHUMBERLAND  AVENUE.  LONDON,  W.C. 


A    PERFECT     INSTRUMENT. 


P     [ 


M_4W 


THE 

SIMPLEST 

CONDENSER 


Ifi 


■ — 'i^ 


m 


11 


IN 

THE 

WORLD, 


Concentric  Condenser,  Ltd., 

23,    Northumberland   Avenue,    LONDON,    W.C. 
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iHi  WsiISErif  Oil  Boxes  and  Lubricators 


HUNT  &  MITTON, 


ENGINEERS, 
BRASSFOUNDERS.  &c.. 


Crown  Brass    Works,   Oozells  Street  North, 

Telephone  No.  :    394. 

Telegraphic  Address:    "  Mil  TON.   BIRMINGHAM." 


Birmingham. 

MaKers   of 

CAST  BRASS 
OIL  BOXES. 

SHEET  BRASS 
OIL  BOXES. 

Kilted  with  Sii:ht  heeils.ir  Cocks 

SIGHT  FEED 
LUBRICATORS. 

Steam  Cylinder 
Lubricators. 

DISPLACEMENT 
LUBRICATORS. 

Solidified  Oil  or 
Crease  Cups. 

STAUFFER 
LUBRICATORS, 


Cast  Brass  Oil  Box    No,  1055. 


Sole  mahcrs  of 


HolJiday's  Patent 
Oil  Box. 

This  box  is  made  of  \ 
Polished  Sheet  Brass,  * 
and  is  fitted  with  two 
or  more  feeds  as  re- 
quired, each  feed  may 
be  worked  separately 
or  all  at  one  time. 

OIL  BOXES  AND 

LUBRICATORS  MADE 

TO  CUSTOMER'S 

OWN 
REQUIREMENTS. 


Hunt  &  Mitton,  ^ 


Holliday's  Oil  Box.  No.  1054. 

.  .  Mahcrs   of  all    Kinds  of  . 


Oozolls  Street   North, 

BIRMINGHAM. 


'.    OIL    BOXES   and    LUBRICATORS,     STEAM     FITTINGS. 
^  ENGINE   and    BOILER    MOUNTINGS.    HYDRAULIC 

FITTINGS,   PRESSURE   GAUGES,   6c. 
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Electric   Impulse 
ClocKs 


NO    WINDING    UP. 


For   ACCURATE    TIME-KEEPING 

in   ail   the  vai  iouh   dL-parluiciiU   ot    lai  i;c 
establishments.     Suitable  for 

TURRET,    WAREHOUSE. 

OFFICE, 

PRIVATE     RESIDENCE, 

Or  any  oilier  posilion. 

Perfect    and    Uniform    Time 

At  all    Points. 
PATENTEES     AND    SOLE     MAKERS .- 

GENT  &  CO.,  Ltd. 

FARADAY    WORKS, 
LEICESTER. 

And  3a.   Upper  Thames  Street.  l.O.\DO\,  B.C. 


NO    ATTENTION 
NEEDED. 


SEND    FOR    CATALOGUE    C.P. 
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flli^^SllKEr'l?  Electrical  Apparatus 


GIBBS'    COMPLETELY 

ENCLOSED  MOTOR 
VENTILATING    ! 

FANS 


* 
<» 


^ 
« 


I  JOHN  QIBBS  &  SON, 


IN   ALUMINIUM,    GUN    METAL,    OR  JJ 
ELECTRO-PLATED   CAST-IRON.         ^ 


The  embodiment  of  all  that  is  good  in  fan  design. 
Send  for  Catalogue. 


VVarmins:,    Ventilating,    and  ^ 

Electrical    Engineers,  am 

80,    JUKE    STREET,    LIVERPOOL.  ^ 

ALSO   AT  ^ 

<f^  TeleBramsr  ■•Ventilation.  Liverpool.  ■  Loodoo     Glasgow,    Paris,    Durban,    aad  Johannesburg.  tJ 

^  Telephone  No.  :  2579  Royal,  Liverpool.  9*> 


ON    ADMIRALTY    AND 
AVAR      OFFICE     LISTS. 


Highest  Award,  Grand  Priie.  St.  Louis  Ext>ibition .  1  904. 

^'^^      "SIROCCO"  FANS, 

For  Induced  Draught  on  Boilers. 
Heating.   Cooling,   Ventilating,  etc. 

DAVIDSON  &  CO.,  LTD., 

^  "Sirocco"  Engiceeriug  Works,  Belfast 

"*     13.     Victoria     St..     Westminster. 
LONDON,  S.W. 

,    ^IC     ,    37,  Corporation  St. 
^=*W  MANCHESTER. 

~       '  115,  Hope  St.,  GLASGOW. 

£ole  Continental  Rapreaenlativee:  Meatra.  WH(TE,  CHILD,  i  BENEY.  Ltd., 
62  63  Queen  St.,  Cheapside.  LONDON,  E.C. 


UJritc  for  Prices  and  Particulars 

OK  ,   UR  C^ 


NEW  "STANDARD" 


PHENIX  DYNAMO 
MFC.  CO.,  Ltd., 

Ibornburv  iilorks,    BRADFORD. 

JN   Omice  :    17,  \utnria  .it  ,  \\  fsrnims'iLi ,  S. 
MiVW  V^^ff  .  "Phclyni.  Ltindon    '     TftepHoyu:  ny.i  Vi' 


>^ 


Telegrams 

'  Ebonestos, 

London." 


Telephoue  : 
1422  HOLBORN. 


/iRCGne 


/Original\ 

/IWANUFACTURERSn 

EBONESTOS 


INSULATORS 


Price  List  on  application. 


EBONESTOS  MFG.  CO., 

22,  Rosornan  Street, 

LONDON,    E.C. 
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IL^lf  Ens:ineers'  Appliances  ^ 


IF   YOU    KNEW    HOW    MUCH 
LABOUR    A    -    -    - 


Lyie  Dossier 
Filing  Cabinet 


SAVES,    YOU    WOULD    INVEST 
IN    ONE    AT    ONCE. 


THE  LYLE   COMPANY,  Ltd., 

Harrison  Street, 

GRAY'S    INN   ROAD 

LONDON,  W.C. 


r 


A    ROSTCARD 

WILL    ADD    TO 


Your  Office  Library 

A    NEW    AND    COMPLETE 

CATALOGUE 


OF 


Drawing  and  Surveying  Instruments, 
Scales,  Tapes,  Inks,  Colours, 
Pencils,  Cabinets,  Papers,  etc, 

176  PAGES.  300    ILLUSTRATIONS. 

Address    It   to  :— 

B.  J.  HALL  {3  Co., 

39,    Victoria    Street, 

LONDON.    S.W 


k 


A 


RUBBER    STAMPS 

and   ACCESSORIES  — 

DATING,TIMING&  NUMBERING  STAMPS' 

F^UBBEF^ST/VMf  ©OjVlPAfMY 


The  Commercial  Stani|)  Makiis 
BIRMINGHAM. 


SPECIAL  QUICK  DRYING   and  OPAQUE  INKS. 

ILLUSTRATED   CATALOGUES. 

jV^EssRs,  ELLIOTT  &  FRY 

are  prepared  lo  supply  cumplctc  CATA- 
LOGUES illustrated  from  Photographs 
taken  specially  by  themselves  or  other- 
wise. Terms  sent  per  return  of  post. 
Distance  no  object. 

ONLY    ADDRESS  :— 

55,  BaRer   Street,    LONDON.  W. 


Telegrama  : 
PHOTICS.   LONDON. 


Telephone : 
293   PADDINGTON. 
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Miscellaneous 


Systems    are     worth     what     you     make 

them    worth,    not    what    you 

pay    for    them. 


A  filing-  cabinet  used  rightly  will  bring-  back  many  limes  its 
cost  in  profits — used  wrongly,  it  is  an  expense.  Have  you  the 
advertising  knowledge  and  e.xperience  necessary  to  make  a 
filing  cabinet  profitable.''  In  no  field  is  there  such  scope  for 
its  use  as  in  the  business  of  engineering,  and  in  no  business 
is    so    little    real    convincing    advertising    done. 

The  installation  of  a  proper  advertising  system  with  carefully 
j)repared  literary  and  printed  matter  will  pa\  any  engineerinp- 
firm    which    is    not    doing    all    the    business    there    is    or    might    be. 

Our  e.xperience  in  creating  sales  is  a  practical,  not  a  paper 
one,  based  on  knowledge  of  actual  results  obtained  by  advertising 
salesmanship. 

May  we  send  you  particulars  of  our  fervice,  and  of  the  offer 
we    make    to    an)-    business    man  ?     Write, 

THE    SPOTTISWOODE    ADVERTISING    AGENCY,    LTD., 

CLIN    HOrsE,    SURRKY    STREET,    STR.Wl),    W.C. 


Telegrams  : 

"  Frostless,  Lonuox.' 


Telephones  ;    i;40l  Centrai,. 
13402  Centr.\l. 
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Wmi^Krif  Railways 


NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 


FI{EQUENT  and  RAPID  COMMUNICATION  BETWEEN  L0)4D0N  and  PARIS. 

sh:o:rtc:st     ssjl     pjlssags 

(OaSTL-^E-     ^a^BOXJT     siscT^sr     i^nsr-crTES), 
FIVE    QUICK    SERVICES    DAILY,    as    under  :- 

Via    DOVER    AND    CALAIS. 

Depart,  from  London.  .\rri\.tl  m  Pans.         Depart,  from  Paris.  Arrival  in  London 

t"    9.0  a.m.  (  For  PARIS  only        4,45  p.m. 

(Charing  Cross  Station)  (  For  Intermediate  Stations  ...        6.5    p.m. 

t     ii.oam.    from    Victoria  Station  6.45  p.m. 

X      90  p.m.       ..        Charing  Cross  Station         ...        5.50  a.m. 


t      8.25  a.m.    For  Intermediate  Stations  )(  Charing  Cross 

t»    9-50  a.m.    For  CALAIS  only )4..->5pn.j       ^^.^^^^^ 

t'  12  noon       "SP-T.    Victoria  Station 

X      8.4c  p.m.   ...      Intermediate  Stations      s^ca.m.     Charing  Cross 

Station. 

Via    FOLKESTONE  AND  BOULOGNE. 

Depart,  from  London.  Arrival  in  Fans.         Depart,  from  Paris.  Arrival  in  London. 

t    lo.o    a.m.)  (    0..5    p.m.       ;        :      ^''i' ^■■^\\rAtrm<:A\^ii,%\^i\ox,%  ■■■    .1.45  P-m.  ( Charing 


.1.45  p.m.  f  I 
10.45  pm.  I  , 


t*    2.20  p.m.  >  from  Charing  Cross  Station  ...    \   9.15  p.m.       j        X      2.40  p  m. J  )    iQ.,-rtm\    Cross 

X      2.20  p.m.  *  '11-25  p.m.       \        t*    4-0    p.m.   For  Boulogne  only  ...         1  '  (Station. 

t  island  2nd  Class  only.   J  isf,  2nd,  and  3rd  Class.  *  Restaurant  Car  between  ParisandCalaisor  Boulogne,  and  t'/djuersa. 

',•  First-class  Hotel   and  Restaurant  at  the  Gare  du  Nord,  Paris,  and  at  Calais  Maritime   Station.      Luncheon 

Baskets  obtained  at  fixed  prices. 

The  2.20  p.m.  departure  from  Charing  Cross  is  the  fastest  connection  between  London  and  Bale  for  Switzerland  and 
Italv,  Z'iA  the  Gothard  Route.     Through  duridor  Trains  and  Restaurant  and  Sleeping  Cars. 


South   Eastern  {d  Chatham  Railway. 

THE    CONTINENT 

VIA 

DOVER         FOLKESTONE         DOVER        QUEENBORO 
CALAIS.  BOULOGNE.         OSTEND.         FLUSHING. 


LONDONPARIS    IN    LESS    THAN    SEVEN     HOURS. 

i-ive  Seiv-itts  l'.iily  in  Each  Direction. 

HE^wv     EXPRESS     ji.FrrE:RP«ooi«     rtiifisvo     ca.r     ser-vicb. 

Daily  (Sundays  includedl.  ;  w   FOLKESTONE  and  BOULOGNE. 

I'M.         I  PM. 

CHARING     CROSS 2.20         PARIS 4.0 

PARIS 9.1S    I    CHARING  CROSS  10.45 


Mail  Route  via  Dover  and  Ostend. 

I  luce   l-;.\pu-.s  SuviiLs  l-)aily  m    E.kIi   I  )ji  ci  liuii. 

Flushing  Royal    Mail    Route  to  Germany,  etc. 

Two  Services  Daily  in  Each  Direction. 


Fop  Full  Particulars  see  S,E.  &  C.R.  Contlnentat  Time  Tables,  price  3d.  VINCENT  W.  HILL,  Genual  Manager. 
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Time  Recorders 


Indispensable    to    Employers    of    Labour, 


Cos  J, 
By 


'0;V 


^//V£ 


THE    "DEY"    TIME    REGISTER. 


HOWARD     BROS.,    Proprietors    and    Manufacturers, 

lOOc,    Queen     Victoria.     Street,    r<ONDON,     E.C 

Head    Office.    40,     Pa,p£i.clise     Street,     LX VERPOOL. 
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Magnesia   Coverings 

FOR 

Steam  Pipes  &  BoiiiERS. 

Sendjor  Descriptive  Pamphlet  to  the  Sole  Manufacturers  in  Europe. 

MAGNESIA  COVERINGS,  Ltd., 

WASHINGTON    STATION 

COUNTY  DURHAM, 

Telegrams:    "CHEMICAL,"    WASHINGTON  STATION. 
Nat.  Teleplwne:  No.  ts73  NEWCASTLE. 
\           AGENTS  :- 

j                 HOBDELL,  WAY  &  CO..  LTD..        63,  CRUTCHED  FRIARS.  LONDON.   E.C. 

;                 THOMAS  ANDERSON.                         53.  DERBY  ROAD,  LIVERPOOL. 

X                 HICKSON'S  LTD..                                   38.  WELL    STREET.  BRADFORD. 
<                 PETER  FERGUSON.                             19.  ROVAL  EXCHANGE  SQUARE,      GLASGOW. 


i    I 


W,C.  HOLMES  &  Co., 

ENGINEERS. 
Sole     IVIa,kex>s     of    tlie     .     . 

"WESTERN"  DOUBLE 
PAGED  VALVE. 


Specialities  ;— 

ROOFS, 

BRIDGES. 
GIRDERS, 
STRUCTURAL 
IRON    WORK, 
TANKS,    6c. 


Works- 

Huddersfield. 


Contractors    to    His   Majesty's   Government. 

Telephone  :  2515.  TelcgiMiiis  :  "  t  >iiwei!s,  M;inclicsiet. 

ESTABLISHED    1860. 


a 


>j 


London  Office  — 

11,  Victoria 
Street,  S.W. 


NONXL 

Gas  Engine  Oil, 

A    High-Glass    Blended   Oil, 

Specially  prepared  for  the  lubrication  of  g.is  and  oil  engines 

.-.f  ,ill  types. 

PERFECT    LUBRICATION. 

GREAT     VISCOSITY. 

WILL    NOT    CARBONISE. 

Has  been  proved  to  be  absolutely  rcli,dile,  .uul  is  used 
regularly  on  the  Premier,  Stockpori,  Otto,  National, 
Campbell,  Hornsby,  and  other  Gas  and  Oil  Engines  with 
very  satisf.ictory  results. 

40  gallon    Barrel  Sent  on  Approval.  Carriage  Paid. 

SOLE    M.'VNUFACTURERS  .  .  . 

Matthevf  Wells  &  Co. 

Hardman    Street    Oil    WorKs, 
MANCHESTER. 

Sole  Manufacturers  of  the  "  Wcllsalinc  "  1  U'yd.l  Lubricants. 
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JOSEPH  BOOTH  &  B 


ROS. 


x^m>.. 


Rodley,     LEEDS, 

For  Cranes  and  Lifting    Machinery,    6c. 


> 
I 

e 
e 
3 


I 

I: 

I' 


20   Tons  Steam    Locoaiotive  Cranes   with    Excavator. 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED   BY 


Electricity, 

Steam, 
Hydraulic 

Power, 

Air,  OP 

Hand. 


Makers   to   Home,   Colonial,   and   Foreign   Governments. 

Croivn  Agents  for  Colonies  and  all  the  Leading  Firms  in  Great  Britain. 

INQUIRIES    SOLICITED, 
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THE  STIRLING  BOILER  CO., 


LIMITED. 


Head  Office  and  Works  :  — 
MOTHERWELL,  N.B. 


Efficient, 
Reliable, 
Adaptable. 


London  Office : 

25,  Victoria  St., 
Westminster,  S.W. 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 

James  Fairley  6  Sons, 

TOOL  STEELS 


General  Sleel    Maaufaclurers, 
aod    SPECIALISTS    ia      .       . 

Invite   attention   to  tbeir   Unrivalled   Self-hardening  Sleel. 


Fairley's  self-hardening  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
MarKetl.  Small  samples  free  to 
approved  buyers. 


\ 


NOTE.— JAMES  FAIRLEY  6  SONS- 
WORKS  (Bramall  Lane,  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills,       Birmingham)      are  merely 

Branch    Departments,  and 


All  Communications  sbould   be  addressed   to    the  Mead  Otllces  :— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


©n®A®XwA]®A|QAM 


Makers    of  Marine  and  other   Forgings, 


_        -  Y^  J  0  ^*  ^.mm.^^  maners    or  marine   ana  utntiw    rurginyt,, 

<lnhn    PlirdGn     Ot      OOnSi     rough     tumea     or     finished.        Tail-End 
UUllll    ■    *«■»««■■    **«^      ww«M**,     Shafts,  Built  Rudders  and  Oranlf  Shafts 


On 

Admiralty 

Umt. 


lambhill  forge, 

By   MARYHILL 

"*         GLASGOW. 


finished    complete. 

Telegrams:  "  FORGINGS.    GLASGOW." 
National  Telephone:  No.  34  MARYHILL. 
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